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In radio communications, knowledge is progress . Only knowledge 
can mean progress; in turn, progress itself maintains our present 
high standard of living. 

Radio-communications has its place in the community and the 
expansion of this industry with the ever changing techniques 
require specially trained personnel to keep the picture of progress 
moving. 

No one is in a better position to advance with this progress than the 
trained technician. 

The Marconi School of Wireless has combined training facilities 
with the most up-to-date methods to ensure that every graduate 
has the knowledge necessary to become thoroughly competent in 
this field. 
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THE FORWARD LOOK 

J^URING the past few years, the electronics industry has experienced 

a virtual “explosion” of discovery and development, with no indication 
that any kind of a peak has yet been realised. Electronics has reached 
up into space, down into the realm of fundamental particles and outward 
into every other discipline. 

Nobody is more conscious of this fact than those who are charged 
with the responsibility of producing a technical journal. Gone are the 
days when it was sufficient, in the project pages, to describe simple radio 
sets, simple amplifiers and simple pieces of amateur gear; when featured 
articles could be confined to a level and to subject matter not too far away 
from home. 

Nowadays, reader demand reflects the sophistication of “space-age” 
thinking . . . elaborate communications receivers, stereo tape equipment, 
laboratory quality instruments and, for amateurs, nothing less than high- 
performance SSB. Yet, at the other end of the scale, there remains the 
old-time hobbyist and the rising generation who simply cannot afford 
costly components; who must be provided with accompanying articles within 
their scale of reference, not merely for entertainment, but for education. 

Faced with this ever-widening range of subject matter and level of 
presentation, we can only do as we have alway done, namely follow some 
kind of an “average” course, giving as much as we can to as many 
readers as we can — always within the limits of commercial practicability. 

Inevitably, there is a tendency to lament the passing of “the good 
old days,” when life was uncomplicated by solid state physics, space 
communication, bio-electronics, micro-circuitry and so on. Nor is the 
concern peculiar to old-time hobbyists. Engineers, expert in their own 
fields, are frequently heard to express dismay at their lack of knowledge 
of developments in other fields. At their own relative level, they can no 
more keep up with the “explosion” than the hobbyist who likes to fiddle 
with simple circuits. 

But if electronics is no longer the compact science that radio once 
was, by way of recompense it offers an absorbing interest to those who 
are given to forward looking, whether it be at the level of hobbyist, 
engineer or general reader. 
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PICTURED ABOVE IS THE NEW 
MODEL 430 EQUIPMENT CABINET. 

Designed to suit all types of locally 
made and imported amplifiers and 
players. The standard cabinet is 32 3 4in 
long, 16in wide, 9Viin high (without 
legs), it may be used as a floor model 
as illustrated, or unscrew the legs and 
you have a table or bookshelf model. 
A version is also available to suit 
large amplifiers and turntables. 

The Amazing INSTROL 
Paymaster BOOKSHELF 
SPEAKER SYSTEM 

This system, designed R. TV and H. 
Dec., 1964, gives performance equiva¬ 
lent to and even better than imported 
systems, yet at less than one-third the 
cost. Magnificent bass response, with 
extreme clarity in upper register due 
to the virtual absence of intcrmodula- 
tion. The full kit is complete with a ll 
components, precisely to R. TV and H. 

specifications . Speakers, acoustic wad¬ 
ding, grille cloth, foam, choke, con¬ 
densers. etc. Size only 19>4in x 
lP/rin x 6'/«in. 



INSTROL QUALITY 
AUDIO FURNITURE 

A complete range of equipment cabinets and speaker 
enclosures to suit every possible requirement. 

KITS to construct yourself or Built and Polished. 

Instrol cabinet kits are complete in every way. All parts 
such as screws, nails, hinges, castors, stays, grille cloth, 
acoustic wadding, etc., are included. All panels, even in 
the largest cabinets are precut, ready only to glue and nail 
together. Only a hammer and screwdriver necessary. Timber 
panels arc veneered in best quality Qld. Maple suitable for 
finishing in Walnut, Mahogany, Rosewood, etc., or in Teak 
for Scandinavian oiled Teak finish. 


PRICES: 

No. 450—Kit of Parts.£13/16/0 

Built and Polished.£19/16/0 


(Teak, £3 extra) 


BOOKSHELF 

Complete System—Kit of Parts.£14/0/0 

Built and tested. £17/18/0 

CABINET ONLY—Kit. £6/0/0 

Polished. £10/0/0 


(Grille cloth, wadding and foam included) 


Postage Rates 


BOOKSHELF 

N.S.W. 

Old., 
Vic., Tas. 

Other 

States 

Pol. Cabinet 
or Cab. Kit. 

10/- 

14/- 

20/- 

F ull System 
Kit and built 

12/6 

18/- 

26/- 

No. 450 KIT 

22'6 

32/- 

46/- 


(Reg. Post 2/- extra) 

Built and polished No 450 by Rail or 
Road Transport only. 





^PRICE: 

£6 0 0 
£10 15 0 

£6 18 0 
. £ 12 / 0/0 


B U I L 0 I N G, C N R. BROADWAY 
(Opp. Grace Bros.) 

Phone: 211-4224, 211-4244, 211-4213 


S. A A. BANK 




H 


Instrol 

Cab. No. 600 

A roomy cabinet 
specially designed 
for modern ampli¬ 
fiers. Available as 
a pre-cut assembly 
kit, or built and 
polished. 


Instrol Cabinet No. 200 


Price—Complete Kit of Parts £ 16 . 

Built and Polished.£25/10/0 


An elegant, well bred piece of furniture. Suited 
for ail types of modern hi-fi equipment. In 
kit form or built and polished. Matching 
speaker enclosures also available. 

Price: Complete kit of parts £19/18/-. 
Built and Polished.£28/18/0 


BRENELL TAPE DECKS 

to suit Instrol Playmaster 
110 Tape Amplifier. 

Yes. wc can supply all types of Brenell Tape 
Decks and equipment. Write, phone or call 
for illustrated price list. 


Instrol 8WR 
Enclosure 

Developed as a 
joint effort by the 
manufacturers of 
the well - known 
Magnavox 8WR 
speakers and our¬ 
selves. A beauti¬ 
fully proportioned 
slimline enclosure 
27'/4in x 17V4in x 
714 in. 

Price 

KIT OF PARTS. £6 18 0 

Built and Polished.£12/0/0 

Write, call, or send coupon for free cabinet 
brochure. 


Instrol No. 700 Stereogram 

Cabinet Beauty, utility, plus economy are 
a feature of this 5ft long cabinet. Acoustically 
designed speaker enclosures at each end. Two 
record storage sections, plus generous ampli¬ 
fier and player space. 

Price: Kit of Parts £21/18/0 

Built and Polished.£36/10/0 


INSTROL 
SLIMLINE 
ENCLOSURES 

Designed on the 
D.P. principle for 
most makes of 
local and imported 
8in. lOin and 12in 
speakers. Beau¬ 
tifully proportion¬ 
ed, the 8in is 
only 25V5»in. x Min 
x 6in and the 10in/ 

12in is 27*4 in x 
1714in x 7 , /»in. 

8in KIT OF PARTS 
8in Built and Polished . . 
10in/12in KIT OF PARTS . 
10in/12in Built and Polished 
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EVERYTHING FOR THE HI-FI ENTHUSIAST 


INSTROL-PLAYMASTER 
No. 106 AMPLIFIER with 
TUNER 

Originally described "R.TV & H." December 
1963. this outstanding design is a combina¬ 
tion of Unit No. 4. a 9 watts per channel am¬ 
plifier, and Program Source Tuner. 

Price 

KIT OF PARTS.£48 3 0 

Built and Tested.£58 13 0 


INSTROL-PLA.. 

No. 108 STEREOGRAM 


A truly remarkable stereogram described 
"R.TV A H." October 1964. 

Price 

KIT OF PARTS . £34 IS 6 

Built and Tested. £43 3 0 

We recommend the Bookshelf System with the 
108, or our No. 700 Cabinet with built-in 
speakers. 


Unit No. 4 STEREO 
AMPLIFIER 

A fine basic 9 watt per channel stereo am¬ 
plifier. described "R.TV A: H " May 1962. 
High performance at moderate cost. 

Price 

KIT OF PARTS . £36 10 0 

Built and Tested .... .. .. £46 18 0 


H. W. SAMS TECHNICAL 
BOOKS 

In addition to these few books, there is i 
wide range of titles covering all electronic 
subjects. Send for free catalogue. 

"Electronic* for the Be¬ 
ginner'S 45/6d. An amaz¬ 
ing book which in this _ - — —- 

modern age should be read 
by all. 


"Practical Transistor 
Servicing’*. 34/0 


"101 Ways to use 
your Oscilloscope” . 


"Understanding 
Electronic 
Components” .. 

"Hi-Fi Stereo 
Handbook" . . 


Elecrrom 




INSTROL-PLAYMASTER 
PROGRAM SOURCE TUNER 

A wide range tuner with excellent tonal 
quality, “R.TV. and H.“ design April 
1961. This is a matching tuner for 
Unit No. 4 Amplifier yet is suitable for 
use with most modern amplifiers. 
Price: KIT OF PARTS, £16/18/-. 
Built and Tested, £26/-/-. 


INSTROL & OXFORD 
METALWORK 

We can sup¬ 
ply high 
quality 
metal work, 
and labels 
for all Play- 
master de¬ 
signs. Free 
price list 

available detailing Instrol and Oxford 
metalwork to suit "R.TV and H“ cir¬ 
cuits. 






INSTROL-PLAYMASTER 110 
TAPE AMPLIFIER 

The latest in Tape Recording equipment. De¬ 
scribed in this magazine March and April. 
1963. All parts now available. Write for 
details. 


MG STEREO 
HEADPHONES 

Amazing, feather 
light (only 4oz). 
May be worn com¬ 
fortably for hours. 
Freq, Rcsp. 30 to 20,000 c.p.s. flat, 
with total harmonic distortion less 
than 1 p.c. Will suit any type of 
amplifier. 

£9/18/6 (plus 5/- postage). 


PLAYMASTER 103 
GUITAR AMPLIFIER 


★ POST THIS COUPON 

Or write, Phone, or Call for full details. 

□ Instrol Playmaster Hi-Fi. 

□ Instrol Cabinets and Kits. 

□ Cannon Connectors. 

□ Sams Books. 

□ Guitar Amplifier. 

□ Metalwork. 

□ Brenell Decks. 

(Mark X in square). 

To BROADWAY ELECTRONICS 
Pfy. Ltd., E. S. and A. Bank Building, 
Cnr. Broadway and City Road 
^opposite Grace Bros.) BROADWAY. 

Dear Sirs, 

Please send full details to:— 


TRANSISTORISED 
IGNITION 

All parts avail¬ 
able to construct 
the Transistor¬ 
ised Ignition 
System (“R, TV 
& H," March, 

1964). 

Price: Complete 
Kit, including 
coil, £16/8/6. 

ROFO Ignition 
Coil only, 
£5/7/-. 

Plus 5/- postage. 


NAME. 

ADDRESS. 


Originally described "RTV&H" October. 1962. 
to January, 1963. Available as a complete 
kit, or special parts separately. 

Carrying Case, £10/4/, plus 14/ postage. 

Cut, drilled and Cad-plated Chassis, £2 15 10 
plus 6/ postage. 

Label Gold with Black Figuring. £1/7 6. 
plus 1/ postage. 


CANNON AUDIO 
CONNECTORS 

We are distributors 
for the well known 
Cannon audio connec¬ 
tors. All types avail¬ 
able ex stock including 
3, 4, 6 and 7 pin types. 
Price list available. 
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electron micrograph of the 
surface of a silver crystal after it 
has been used as a catalyst 
(Pictures on this page by courtesy 
of Dr J. Sanders, C.S.I.R.O . Divi¬ 
sion Tribophysics). 


Pari One 


ELECTRON DIFFRACTION 
AND DEFECTS IN SOLIDS 

During August this year Melbourne will play host to about 200 dis¬ 
tinguished overseas scientists, who will meet with about the same number 
of their Australian counterparts for an important international confer* 
ence. This conference will be held at Melbourne University, August 
16-21, under the auspices of the Australian Academy of Science, in 
conjunction with the International Union of Crystallography, and the 
International Union of Pure and Applied Physics. The twin topics to be 
discussed are "Electron Diffraction" and "The Nature of Defects in 

Crystals." 

By C. K. Coogan M.Sc., Fli.D. 

Publicity Officer, International Conference on “Electron Diffraction and 
The Nature Of Defects In Crystals Melbourne , 1965. 


\ USTRALIA can be justly proud that 
the international bodies have asked 
us to be host nation for this conference, 
as this means that it is recognised as 
an important centre of research in both 
topics. 

Physics in Australia tends to excel 
at both ends of the size spectrum. Our 
radio astronomers, who think in terms of 
light years, have contributed to astron¬ 
omy some of the most important dis¬ 
coveries of the past few decades; at the 
other end of the range our physicists, 
metallurgists, chemists and geologists, 
who devote their time to probing into 
the microscopic arrangement of indivi¬ 
dual atoms in crystals, and who think in 
terms of Angstroms, or 10"*, have also 
made their mark. 

To try to understand why scientists 
occasionally travel half-way around the 
globe and herd together excitedly, leav¬ 
ing experiments half-completed, it is 
necessary to realise that thev catalyse 
one another. Two partly formed ideas 
from different parts of the world often 
fit together into the pachwork quilt of 
Scientific progress and the undersand¬ 
ing of our environment. 

The most profitable moments of such 


conferences are often in the wee small 
hours, when theory and experiment are 
discussed over glasses of beer! 

But why couple together “Electron 
Diffraction” and “The Nature of Defects 
in Crystals”? 

Most readers of electronics journals 
are acquainted to some extent with de¬ 
fects in crystals via the important role 
thev play in the conduction of electrons 
in rectifiers and transistors, but few will 


be conversant with electron diffraction, 
yet another property of the ubiquitous 
electron. The answer to this question 
lies in the exciting period of physical 
discovery and revolution in theory, 1924- 
BO. 

Prince Louis de Broglie, of France, 
started the ball rolling in 1924 when he 
suggested that all particles of matter 
mfght have the dual property of being 
particles and waves at the same time. 

De Broglie’s ideas were not just pure 
speculation but had grown out of mature 
reflection on Max Planck’s earlier Quan¬ 
tum Theory, which had succeeded in 
explaining a number of anomalies in 
heat and light by postulating that electro¬ 
magnetic radiation can only exist in 
packets of a certain size, or quanta, or 
groups, just as tea only comes in half- 
pound packets. 

This was de Broglie’s hint and he 
reversed the idea, arguing that if electro¬ 
magnetic waves also have a corpuscular 
nature, as indicated, why couldn’t par¬ 
ticles equally have a wave nature? His 
ideas were greeted with short-lived scep¬ 
ticism. A young German physicist, Elas- 
ser, suggested in 1925 that de Broglie’s 
theory might be tested by diffraction of 
electrons from a crystal surface. 

Confirmation came from an unexpect¬ 
ed quarter. In the Bell Telephone 
Laboratories, in Murray Hill, New Jer¬ 
sey, two physicists, Davisson and Ger- 
mer, had set up an experiment to 
measure the secondary electron emission 
from a nickel surface or, in other words, 
to measure the number of electrons emit¬ 
ted from the surface when an electron 
travelling at a given velocity strikes it. 

Secondary electron emission had been 
an important problem in the develop¬ 
ment of thermonic valves for radios. 


Electron diffraction effects in gold 
evaporated on to the surface of a 
crystal of NaCI and then stripped 
from it. 
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They aimed a stream of low-velocity 
^ctrons at the nickel crystal with an 
sctron gun, as in figure 1; they caught 
e electrons coming off with a Faraday 
ge, which was connected to a galva- 
jmeter and could be set at different 
igles to the surface. When their results 
;re plotted, Davisson and Germer 
>ticed a few unexpected bumps (figure 

There the matter might have remained 
the stage had not been set a few 
jars before by X-ray workers. It is 
orth digressing briefly to explain the 
tuation. 

Max Von Laue, who died in a car 
jcident a few years ago, observed in 
)\2 that, when X-rays passed through 
crystal, the single incident beam was 
roken up into a number of beams, 
■ranged in a regular pattern, which 
:>uld be recorded on a photographic 
late. 

Professor P. P. Ewald, who is coming 
> the conference, had predicted shortly 
efore that this would be similar to the 
infraction of light from a grating of 
linute slits, which splits up the spectrum 
ito its component colours, so Von 
aue was able to deduce the mathema- 
cal relationships between the wave- 
jngth of the incident X-rays, the inter- 
tomic spacings in the crystal and the 
ngle at which the diffracted beam 
merged. 

Two Englishmen, William and Law- 
ence Bragg, father and son, took up 
he reins from there and their simplified 
>icture of diffraction in crystals is shown 
n figure 3. 

A crystal is a very regular array of 
toms, consisting of multitudinous layers 
>f atoms each laid out regularly like an 
)rchard in miniature. When a beam of 
Grays strikes a crystal it is “reflected” 
f the angle of incidence is right, ac- 
;ording to the equation. 

2d sin0 = nX 

Ahere d is the spacing between layers, 
heta is the grazing angle of the X-ray 
:>eam, lambda is the X-ray wavelength, 
and n is a whole number, 1, 2, 3. . . 

Tther more complicated cases occur, too, 
with similar mathematical treatment. So 
it was then possible to determine the 
spacing of atomic layers by measuring 
the angles at which X-rays were re¬ 
flected. 

The Braggs quickly applied their find¬ 
ings to a variety of common crystals 
and minerals and, for the first time, we 
had some insight into the intimate ar¬ 
rangement of atoms in crystals. 

Fame justly came to the Braggs, and 
they won the Nobel Prize for Physics 
for 1918. William Bragg was appointed 
Director of the Royal Institution. Later 
Lawrence Bragg was to take up the same 
position after having been the Director 
of the famous Cavendish Laboratory, 
Cambridge. 

The work of the Braggs is commemo¬ 
rated every few years by the Bragg 
Lecture, which is delivered by a dis¬ 
tinguished crystallographer. Incidentally, 
the Bragg Lectures will be delivered in 
Melbourne and other Australian cities 
by Professor Dame Kathleen Lonsdale, 
of the U.K., who is the first woman to 
he so honoured. 

It is interesting to note that although 
the Braggs did their famous experiments 
at Leeds, Cambridge, and London Uni¬ 
versities (while Rutherford was at the 
same time making ' his shattering dis¬ 
coveries concerning the nucleus) Law- 
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E lectron Gun 



Figure 1 : Davisson and Germer's 
apparatus, with the electron gun 
tiring electrons at the nickel cry¬ 
stal. The Faraday cage and gal¬ 
vanometer measure the number 
coming off at any given angle. 



Figure 2: Davisson and Germer's 
result for the current I in the gal¬ 
vanometer showing the electron 
diffraction peak at 50 degrees for 
electrons accelerated through 54 
volts. 
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Figure 3: An X-ray or electron dif¬ 
fraction beam striking a crystal at 
the appropriate angle for "Bragg" 
reflection. 
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Electron 

Gun 


I 


I 

I 



Figure 4: G. P. Thomson's experi¬ 
ment, in which a beam of electrons 
strikes appropriately oriented cry¬ 
stallites in a gold foil, to produce 
Bragg reflection. 


rcnce Bragg was born in Adelaide where 
his father was Professor of Mathematics 
and Physics from 1886-1909, having been 
appointed to the chair at the age of 24! 

A recent portrait of Sir Lawrence 
Bragg, seated in Michael Faraday’s chair 
at the Royal Institution, painted by the 
famous Australian portrait painter, Wil¬ 
liam Dargie, many times winner of the 
Archibald Prize, hangs in St. Peter’s Col. 
lege, Adelaide, where Sir Lawrence Bragg 
attended school. 

So it became apparent, in the light of 
the work of the Braggs’ and Elasser’s 
suggestion, that the bumps on Davisson’s 
and Germer’s curves were due to nothing 
less than diffraction of electrons by the 
layers of atoms in the nickel crystal. 
To be sure, the effect they had set out 
to measure, secondary electron emission, 
was present and complicated the results, 
but the basic fact was clear. Davisson 
was eventually awarded the Nobel Prize 
for Physics in 1937. 

The fillip this discovery gave to 
physics was tremendous and the new 
quantum mechanics which lies at the 
centre of modern physics and chemistry 
grew out of it. 

The wavelength of the electrons ac¬ 
cording to de Broglie, was 

X = /(I 50/V) X 10‘cms. 

where V is the accelerating voltage 
shown in figure 1. 

From this equation it is clear that 
unlike X-rays, we can easily vary the 
wavelength of the electrons at will by 
varying the accelerating voltage. For 
50V the wavelength is 1.7 Angstroms 
and for 50KV we get a wavelength 
of 0.05A. Both wavelengths are in the 
same ballpark, to use a scientific col¬ 
loquialism, as the inter-atomic spacings 
in crystals, most of which lie in the 
range ;2-6 Angstroms. 

So electrons with a wide range of 
velocities can be diffracted by crystals! 
The higher the electron velocity the bet¬ 
ter its chance of penetrating deep into 
the crystal. 

So far we have only discussed “re¬ 
flection” electron diffraction, but high- 
velocity electrons can pass through 
crystals several hundred Angstroms thick. 

The first successful experiments in 
transmission electron diffraction were 
done very fittingly by G. P. Thomson 
(now Sir George) the son of the dis¬ 
coverer of the electron, J. J. Thomson. 

He directed a beam of high-velocity 
electrons in an apparatus like a cathod- 
ray oscilloscope through a very thin 
specimen of gold foil. 

The foil was composed of millions 
of very small crystals randomly oriented, 
so that some were tilted at the Bragg 
angle appropriate to the wavelength of 
the incident beam and contributed a 
diffraction spot to the overall pattern. 
The incident beam was wide enough to 
cover many crystallites, and so the pat¬ 
tern observed on a photographic plate 
was that of a central undiffracted spot 
with a series of concentric circles about 
it, each one on closer inspection being 
made up of a large number of individual 
spots. 

The technique of slow electron dif¬ 
fraction was very difficult and exacting, 
and has remained so until recently, when 
a significant advance was made by Gcr- 
mer. Working at the Bell Telephone 
Laboratory. Germer has contributed the 
technique of “post-acceleration” whereby 
the slow electrons are accelerated after 
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Tape Recorders 


Record Players 


Amplifiers 


Portable Radios 


Movie 

Camera 


Communications 
(2 way portable radio) 


Hedgetrimmer 


Electronic Photoflash 




Cleaners 


Burglar Alarms 


Fire Alarms 


“EXIT” signs 


Toothbrushes 


Model Planes 



Emergency Lighting 



Food Mixers 



Model Boats 


Right here, we can think of twenty good ways to use 
new nickel cadmium ceils.., there are hundreds more 


Nickel Cadmium cells are opening completely 
new doors to designers of portable electrical 
equipment. They can be used in anything from 
transistor radios to portable electric typewriters. 
They can power toothbrushes or lawn mowers. 
They have an infinite number of applications 
because they offer characteristics not found in 
other batteries. 

Nickel Cadmium cells are re-chargeable. They 
can be recharged either from AC mains or from a 
DC source such as a car accumulator. They need 

"Evereedy" and "Union Carbide" ere registered trade marks. 


no maintenance, and no topping up. They can be 
used in any position, stored in any state, recharged 
hundreds of times. For the first time, a permanent 
source of portable electric power has been made 
available to designers and manufacturers. The 
uses to be found for this power source are bound 
only by imagination. 

EVfcREADY pr ° duc,s ° f iSli 

TRADE MARK 

NICKEL CADMIUM BATTERIES 


E62bA 
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The console of a modern Hitachi electron microscope, with an electron dif- 
fracton adapter , seen through the port at the level of the "lens current." 
(Photo by courtesy 
of A. Moodie and 
J . Mills, C.S.I.R.O. 

Division of Chemi¬ 
cal Physics). 


Dr C. J. Davisson 
and Dr L H. 
Germer with their 
research appara¬ 
tus. (Picture, Bell 
Telephone Labor¬ 
atories). 



they have been diffracted, doing away 
with the cumbersome Faraday cage, and 
allowing a pattern to be observed on a 
fluorescent screen. 

This has again stimulated a fresh wave 
of work on the application of slow 
electron diffraction to the study of crys¬ 
tal surfaces, as slow electrons do not 
penetrate more than a few atomic layers 
into the crystal and so are sensitive to 
re-arrangements of the surface atoms or 
a single layer of gas condensed on the 
surface. 

Incidentally Germer still claims to be 
working on nickel crystals, the poten¬ 
tialities of which he has not exhausted! 
He will be one of the distinguished visi¬ 
tors at the Melbourne Conference. 

Diffraction of “fast” electrons was 
found to be a much simpler experimen¬ 
tal technique, and developed rapidly. Its 
progress has been linked with that of the 
electron microscope, invented by Ruska 
and Knoll in Germany in 1932, which 
has contributed better electron “optics” 
for the production and focusing of finer 
beams of electrons of the same energy. 

In fact, most modern electron micro¬ 
scopes have built into them facilities for 
“selected-area” diffraction so that the 
operator can “look” at individual crystal¬ 
lites in his specimen, select an interest 
ing region, and record diffraction pat¬ 
terns from it. 

There is a very fundamental connec¬ 
tion between electron diffraction and 
electron microscopy and every electron 
microscope picture (called a micrograph) 
is to some extent complicated by the 
presence of diffraction effects. This can 
lead to some spectacular and useful 
effects in nearly perfect crystals, which 
aid in the study of those defects still 
present in the crystal. 

The electronics associated with a 
modern electron microscope or diffrac¬ 
tion camera are very complex. The 
two most important jobs are generating 
and stabilising the very high voltages 
(usually 50KV to 100KV) used to 
accelerate the electrons, and producing 
very stable direct currents in the coils 
used to focus the electron beam. 

Extreme stability is required in the 
accelerating voltage to ensure that the 
wavelength of the electrons is kept con¬ 
stant. The high voltage stability and the 
coil current stability are both necessary 
to produce precise focusing of the beam. 
Stabilities of a few parts in a million 
are quite common in the circuits used. 

A photograph of a modern electron 
microscope is shown in figure 5. It may 
cost anything from £12,000 to £250,000, 
and the medium-size models weigh 
about one ton. During the Melbourne 
conference there will be an exhibition 
of scientific equipment used in this field, 
and of micrographs, in the Beaurepaire 
Centre of the University of Melbourne, 
August 17-20. It will include a number 
of working electron microscopes and 
diffraction cameras, besides other in¬ 
triguing instruments. Some of the com¬ 
plex instruments have been made in 
Australia. The exhibition will be open to 
the public 2-5 and 7-10 p.m. during the 
conference. 

Electron diffraction has formed a 
powerful tool for the study of solids in 
their microscopic form, as it deals with 
microcrystals which may be as small as 
one millionth of an inch in dimension, 
which can’t be examined by other means, 
such as X-ray diffraction. 

The study of the structure of clay 
minerals, meteoric dust, atom bomb fall¬ 
out, the vibration of atoms in crystals, 
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and a wide range of defects in crystals, 
such as those induced by radiation 
damage, or those normally present in 
the crystal, are just a few of the innu¬ 
merable practical applications to which 
electron diffraction has been harnessed. 

The first electron diffraction cameras 
and electron microscopes appeared in 
Australia in the 1940s, some made loc¬ 
ally in university and C.S.I.R.O. labora¬ 
tories. There are now more than fifty 
electron diffraction cameras and electron 
microscopes in daily use in Australia, 
some of them in operation for two or 
three shifts per day, so great is the 


demand on their services. 

The resulting discoveries have been 
most ubiquitous. The electron micro¬ 
scope played a big part in the myxoma¬ 
tosis story, to quote an example at the 
medical end of the range, and recently 
the mystery of the sparkle and fire found 
in Australian opals that makes our black 
opals so attractive to tourists has been 
unravelled with the help of an electron 
microscope at the C.S.I.R.O.S Division 
of Tribophysics. 

Next month we will consider defects 
in crystals and how they affect the pro¬ 
perties of crystals. S3 
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New Silicon Planar components developed, manufactured and priced 
for commercial/industrial applications 


TRANSISTORS: AS LOW AS 5'- 
MICROCIRCUITS: AS LOW IS 43'- 
ALL EX STOCK! 



NPN SILICON PLANAR TRANSISTORS 

100-999 


2N 3563 NPN Low Level RF 7/6 

2N 3564 NPN RF Amplifier 5/6 

2N 3565 NPN High Gain 5/6 

2N 3566 NPN High Gain 5/6 

2N 3567 NPN General Purpose 6/- 

2N 3568 NPN General Purpose 7/- 

2N 3569 NPN General Purpose 8/3 

2N 3638 PNP Germanium Replacement 5/6 

2N 3641 NPN General Purpose Low V (SAT.) 5/9 

2N 3642 NPN General Purpose Low V (SAT.) 6/- 

2N 3643 NPN General Purpose Low V (SAT.) 6/6 

2N 3646 NPN High Speed Switch 5/3 

2N 3691 NPN Audio and Video Amplifier 5/- 

2N 3692 NPN Audio and Video Amplifier 5/9 

2N 3693 NPN High Power Gain 5/- 

2N 3694 NPN High Power Gain 5/3 


LOW PRICED MICROCIRCUITS 




MIX 

NON-MIX 



100 

100 

F/yL 92329 

J-K FLIP FLOP 

92/- 

88/- 

FuL 90529 

HALF SHIFT REGISTER 

63/- 

60/- 

FuL 90029 

BUFFER 

45/- 

43/- 

F,uL 90329 

3 INPUT GATE 

45/- 

43/- 

FuL 91529 

DUAL 3 INPUT GATE 

57/- 

54/- 

F m L 91129 

4 INPUT GATE 

47/- 

45/- 

FuL 91029 

DUAL 2 INPUT GATE 

47/- 

45/- 

F,uL 92129 

EXPANDER 

47/- 

45/- 

F/,L 91429 

DUAL 2 INPUT GATE 

47/- 

45/- 

F/iL 92629 

J-K FLIP FLOP 

92/- 

88/- 

F,uL 92729 

QUAD INVERTER 

67 - 

64/- 




PLANAR: A PATENTED FAIRCHILD PROCESS AUSTRALIA PTY. LTD. L and .Logic arc Fjrrchlld trader okF 

FAIRCHILD AUSTRALIA PTV. LTD.. DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORP.. 46 CAROLINE ST.. SOUTH VARRA. 26 3713. IN SYDNEY 43 1537 
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THE STATIC CHARGES 

ON AIRCRAFT 


Most airline travellers will have seen the clusters 
of flexible "wicks" that droop from the wing tips 
of a stationary aircraft, but which stand out, 
apparently rigid, once it is in flight. Their purpose 
has been the subject of interesting and 
sometimes racy opinions expressed by passengers, 
end even the operators of the aircraft 
frequently have only a vague idea of their function. 


Top Left, "Mini probe" static dis¬ 
chargers seen on the empennage of a 
HS125 (DH125) business jet aircraft, 
and (aboye) the static field around 


By C. €©©pesr 


an aircraft model is plotted to de- 
termine its pattern. 


IN fact, their principal purpose is to prevent, or at least 
reduce, a particular form of electrical interference with 
the aircraft’s radio communication and navigation systems 
— interference which would otherwise produce effects 
similar to those that unsuppressed hair-dryers and vacuum 
cleaners have on radio and television receivers. But since 
an aircraft in flight is not involved with vacuum cleaners, 
the real beginning of this story is the process by which 
electrical noise can arise on aircraft not adequately fitted 
with “wicks” or their alternatives. 

Most elementary science courses include demonstrations 
of electrical charges generated by rubbing glass rods 
with silk, or amber with flannel. This charge is not 
generated by friction but by rapid alternation of contact 
and separation between the two materials. More elaborate 
experiments sometimes demonstrate that similar effects, if 
continuously produced, can result in impressive sparks. 
Electrical charges generated by these methods are rather 
loosely described as “static” electricity, the word here 
meaning “stationary” and having only an indirect connection 
with its other use to indicate “electrical noise.” 

In aircraft, static electricity, or charge, is similarly 
caused by the high-speed brushing action of atmospheric 
particles on the aircraft’s surface, a particularly large effect 
being produced by the brushing past of ice crystals precipitated 
from cold, moist atmosphere. For this reason the phrase 
“precipitation static” is sometimes used to describe either 
the charge produced or, more often, the electrical noise 
resulting from any method of generating electrical charge. 

Another such generation results from engine exhaust 
gases, which carry one sign of charge with them, and hence 
tend to leave the aircraft with a net charge of the 
opposite sign. Either type of charge generation results in 
potential difference (P.D.) between aircraft and surrounding 
atmosphere, and this may add to, or oppose, atmospheric 
P.D. in the path along which the aircraft flies. 

The P.D. acquired by an aircraft can rise to a high 
value; in fact, the nature of the charge generating system 
results in continual rise in P.D. until some new process 
releases the charge at least as rapidly as it is being acquired. 
Oddly enough, until such release begins, no problems 
or ill-effects are experienced by aircraft systems or 
passengers, although the P.D. may well reach some hundreds 
of thousands of volts with respect to the surrounding 
atmosphere. 

The effect of the charge is concentrated at the outermost 
and sharpest extensions of the aircraft, and electrical stress 
in the air immediately adjacent to such extensions can rise 
to a level which produces an air breakdown called ionisation 
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or “corona.” This effect is seen in neon or other gases used 
in advertising tubes: gas or vapour which does not conduct 
at all at low applied potentials will suddenly become a 
relatively good conductor at a potential or electrical stress 
exceeding a certain value, depending on the nature of the 
gas and its pressure. 

Conduction through an ionised gas arises from a series 
of electron collisions, and the resultant current flow is rather 
different from the normal conduction current in that it 
inherently includes random noise components; these 
components are of appreciable amplitude over at least 
the lower radio-frequency range, and can be radiated directly 
from the ionised gas to produce background hiss in any 
nearby receiving system. 

The build-up of aircraft static charge and the eventual 
corona discharge can additionally produce an effect in which 
the corona current alternately flows and stops (or “pulses”) 
at some roughly constant frequency. The radiation from 
this “pulsed” corona is heard in a radio receiver as some 
relatively characteristic sound — such as an erratic screech 
or whistle — which is additional to, and more disturbing 
than, the steadier hiss from an uninterrupted corona 
discharge. (Continued on page 11) 

The model aircraft wing-section and 
static charging rig used during the 
development of " Miniprobe " dis¬ 
chargers. f Chelton (Electrostatics) 
Ltd., Marlow, Buckinghamshire , 
England J. 



9 





















This Valve 
made news in 



In 1927 New A.W.A. valves 

types 33, 99X and 101X made headlines. 

In 1933 Amalgamated Wireless 

Valve Co. Pty. Ltd. was formed—an 
expanding range of A.W.V. Radiotron 
valves continued to make news. 


In 1965 


A.W.V. Super Radio¬ 
tron valves—over 100 different types—are 
still making headlines. 



The long experience behind the A.W.V. 
brand is the guarantee to engineers and 
servicemen that the performance and relia¬ 
bility standards they require are met in 
every respect. 


AMALGAMATED WIRELESS VALVE CO. PTY. LTD. 

SYDNEY • MELBOURNE • BRISBANE * ADELAIDE 
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For the past 15 years “Driwik’Mvpe 
static dischargers or neutralisers have 
been used almost universally on aircraft. 
The design of these is based on the fol¬ 
lowing four characteristics of the corona 
phenomenon: 

1. Corona discharge always takes 
place from the sharpest available 
point. 

2. The sharper the point of discharge, 
the lower the P.D. at which it will 
take place. 

3. The lower the P.D. causing the 
corona, the lower the level of noise 
components in the discharge. 

4. The additional noise derived from 
pulsing of the discharge can be re¬ 
duced by including high resistance 
in series with the point at which 
corona occurs, and immediately ad¬ 
jacent to it. 

In the “Driwik” discharger, the strands 
of a cotton wick are chemically impreg¬ 
nated with metallic silver particles which 
are smaller—that is, sharper—than any 
mechanically engineered point; corona 
therefore occurs from these particles at 
a much lower P.D. than would other¬ 
wise be possible—and with much less 
radiated noise. 

Furthermore, the innumerable contacts 
between silver grains along the length 
of the cotton wick provide a suitable 
high-resistance path for current, and this 
reduces pulsed-corona noise radiation. 
All but an inch or so of the wick is in¬ 
sulated by a polyethylene tube so as to 
prevent corona from occurring elsewhere 
than at the tip. 

These flexible units are suitable only 
for siting on trailing edges, though such 
positions are usually preferable; they are 
likely to experience some air pressure 
reduction—and corona current increases 
substantially in more rarefied air. The 
length by which the discharger extends 
beyond its mounting surface has to be 
a compromise between mechanical con¬ 
siderations and the fact that the greater 
the spacing between the corona point 
and any substantial conducting mass, the 
lower is the potential at which corona 
begins. 



With its variable-sweep wings in the takeoff position, a scale model of the 
latest Boeing supersonic transport design is shown being prepared for tests 
in the world's largest wind tunnel at the National Aeronautics and Space. 
Administration's Ames Research Centre, Moffett Field, California. Tests were 
conducted in the 40 by 80-foot NASA tunnel to evaluate the stability and 
control characteristics of the Boeing SST design in low-speed flight. For high¬ 
speed flight, the Boeing SST's wings would be swept back to an "arrow" 
position. Larger than many actual aeroplanes, the SST model is 54 feet 2 inches 
long and 8 feet tall. With wings in takeoff position, its span is 33 feet 70 
inches. The model, which weighs some 14,000 pounds, was mounted on three 
adjustable struts for the tests. Two of its four engine nacelles are visible 
on the underside of the model to the right of the Boeing and NASA engineers. 
Wing flaps are down. Since 7 952 Boeing has spent more than $20 million 
on continuous SST studies „ including more than 15,000 hours of wind tunnel 
testing. The Boeing SST design now being evaluated by U S. airlines and the 
Federal Aviation Agency is designed to carry more than 200 passengers in¬ 
tercontinental distances at speeds of 1,800 miles an hour, over three times 
the speed of today's jetliners. 


RAPID EROSION 

Although “Driwik” dischargers can 
provide an extremely quiet corona, they 
suffer from rather rapid erosion of silver 
particles from the exposed wick in flight. 
To maintain performance, the outer 
sleeve must be cut back from time to 
time to expose new threads; five or so 
such treatments complete the life of the 
unit. 

The need for such relatively frequent 
maintenance is becoming unacceptable to 
airline operators, particularly in view of 
the difficulty of access to the siting 
postions. 

A new basic design of discharger, 
which avoids the disadvantages of the 
“Driwik” type, has recently been de¬ 
veloped. 

The new design, trade named “Mini¬ 
probe,” has corona points formed by 
tufts of fine, stainless steel wires. The 
tufts are supported on a semi-rigid 
glass-fibre rod, coated to provide high 
and stable resistance, and ending in a 
tapered plug for easy fitment to a 
mounting base permanently attached to 
the aircraft. # 

The glass-fibre rod has been proved 
not to experience the damage suffered 
by fully flexible dischargers, which 
thresh about in a turbulent airstream 
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—often so much that the wick threads 
literally tie into knots. The glass-fibre 
rod has excellent fatigue life, but is not 
so rigid as to cause aircraft damage or 
become a hazard during maintenance. 
The unit is light enough for mounting 
on control surfaces. 

The resistance coating is a graphite 
layer sandwiched between, and partly 
diffused into, layers of epoxy paint, the 
layer density being graded to concen¬ 
trate resistance at the corona point end. 
The outer epoxy layers provide protec¬ 
tion against rain erosion. This gives a 



The fine, stainless steel wire corona 
points on the head of the "Mini- 
probe" discharger can be seen in this 
photograph. 


higher and more stable resistance than 
was possible with “Driwik” dischargers. 
The resistance value is an optimum be¬ 
tween maximum reduction of noise and 
minimum restriction of current flow. 

The corona tip assembly has also 
been the subject of extensive tests to 
determine the best compromise between 
the lowest possible corona threshhold, 
the maximum reduction of noise through 
directional effects and filter action due 
to rod resistance and stray capacitances. 

The use of rigid corona points has 
been avoided, to eliminate serious hazard 
to personnel: the fine wire tufts are sup¬ 
ported in a tiny polyethylene moulding 
which provides sufficient rigidity. 

Initial cost of the discarger is greater 
than that of the “Driwik” type but this 
is more than counterbalanced by a far 
longer life. 

Much of the development and test 
work involved in the design of “Mini¬ 
probe” dischargers was carried out on 
the equipment illustrated. This comprised 
the essentials of a short wing section 
which could be charged to potentials of 
over 100KV, for direct discharge into 
the surrounding atmosphere. Noise 
radiated under various standard condi¬ 
tions of corona current could be re¬ 
ceived by a wing-mounted aerial, for 
amplification and measurement. S3 
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Dielectric and 
Microwave 
Heating 


By 


It's not often that 
we can feature a 
pretty girl in our 
articles, but we 
have a good ex¬ 
cuse this time. 
The plastic rain 
hat, and the coat which will doubtless follow, 
are products of dielectric heating, or the so- 
called plastic "welder." 

Following last month*s discussion on induction heating we continue this 
month with two other forms of electronic heating; dielectric heating 
and microwave healing. While the former is confined mainly to industry, 
the latter has a more personal application — the preparation of food! 


D IELECTRIC heating was dealt with 
in the Basic Radio Course and it 
is not proposed to enter into a compre¬ 
hensive discussion here of the theory 
involved. Readers are referred to the 
Basic Radio Course Chapter 20 in the 
April issue, where sufficient theory was 
given to enable them to understand the 
applications of this method of heating. 

It was mentioned that dielectric heat¬ 
ing is applied to the treatment of non¬ 
conducting materials or, “in other words, 
substances normally regarded as electri¬ 
cal insulators.” There are many non¬ 
conductors which may need to be work¬ 
ed by applying heat, and these are ready 
subjects for heating by the dielectric 
method. 

However, the main materials are in 
the wood and plastic groups. We will 
therefore concentrate on these two fields 
of application in order to illustrate the 
value of the method to industry. 

In manufacturing articles from plastic 
sheeting such as raincoats, bags, head- 
wear and so on, the piec;s were, at one 
time, sewn together in the conventional 
manner. Because the material is thin 
this sewing method tended to weaken it, 
due to the punctures made by the needle. 
Those who wore plastic raincoats sewn 
in this way, will no doubt have had the 
experience of tearing away one of the 
sleeves in a frantic effort to don the coat 
during a sudden rainstorm. 

To overcome the faults inherent in 
sewing, resort was made to welding the 
seams together. One method of doing 
this is to apply heat externally by means 
of hot rollers or plates. Whilst this 
method will make a secure weld it suffers 
from the fault that the outer surface of 
the material becomes soft before the heat 
reaches the interior where the two pieces 
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join, and where the weld is to take place. 
There is therefore always the danger 
that the rollers will stick to the material, 
and vigilance must be maintained to 
avert this. 

With welding by dielectric heating this 
does not occur. In accordance with the 
principles involved, heat is generated 
within the workpiece itself so that, whilst 
the inner surfaces have sufficient heat 
to weld them together, the outer sur¬ 
faces are in contact with the cool elec¬ 
trodes and are thus free from any ten¬ 
dency to overheat and stick to them. 

When making articles from plastic 
thermosetting materials, that is, materials 
which harden on heating, it is custom¬ 
ary to heat the basic materials before 
inserting them in the moulds, to make 
them kneadable. This is now done by 
dielectric heating. 

The heat is generated in the material 
itself, and quickly brings it to the desired 
temperature of about 115°C. Consid¬ 
erable time is saved, particularly 
with thicker pieces of material, and will 
reduce at lease by half the time need¬ 
ed for older methods. The product is 
also of better quality with better surface 
finish, and wear on the moulds Is 
lessened. 

Perhaps one of the most outstanding 
applications of dielectric heating is for 
heating glues during manufacture of 
wood products, with particular reference 
to plywoods and composition boards 
made from wooden chips pressed together 
with a binding medium. Past processes 
involved heating the sheets and glues be¬ 
tween steam heated plates, which also 
provided the pressure to consolidate the 
sheets. 

Obviously, with the older method, the 
heat is applied to the sheets of wood 


Calvin Wallers 


which are first heated on the outside. The 
heat for the glue must penetrate into 
the inside by conduction. In this way 
the wood may be subjected to warping 
and dehydration so that special precau¬ 
tions must be taken against this possi¬ 
bility. 

When the job is done by high 
frequency dielectric heating, the heat is 
generated inside the material under the 
influence of the pressure plates which 
serve also as the electrodes of the gener¬ 
ator. In addition, the heat generated in 
the material remains there for a consid¬ 
erable time, and no further energy is 
quired for polymerisation of the glue. 

The quality of plywood manufactured 
by dielectric heating is greatly improved 
since no change takes place in the mois¬ 
ture content of the material. The job 
is accomplished in much less time and a 
further saving is gained by the removal 
from the press of the cumbersome steam 
heated plates. In many cases this alone 
doubles the capacity of the presses. Also, 
there is no further need tor the steam 
generators, which are replaced by much 
more compact high frequency generators. 

WOOD BENDING 

Another application of dielectric 
heating is for bending plywoods and ven¬ 
eers used in aVticles of furniture, such 
as radio sets and television cabinets. 
Electrodes can be bent into the shape 
of the job and the workpiece made into 
any form or contour. After treatment is 
not necessary. The curvature of the 
work does not change after treatment as 
it is prone to do under steam heating, 
and the work can be passed on immedi¬ 
ately to the next process. 

There are many other applications of 
high-frequency heating. Among them 
can be included drying and curing 
textiles, melting chocolate, killing 
moulds in flour products, curing tobacco, 
“popping” cereals like pop corn and 
puffed wheat, thawing frozen foods and 
so on. 

And speaking of food . . . 

Ever since mankind came on the earth 
he has been interested in food. When 
he discovered fire and that food could 
be cooked to make it more palatable, he 
became more interested in food. Present 
day skills in the culinary arts have made 
the preparation of food a major occupa¬ 
tion, a choice subject for conversation 
(particularly among the ladies) and one 
of the more pleasent pastimes. Every¬ 
one likes good food and its cooking is a 
most important detail. 

There are many ways to cook food, 
but the most widely used methods apply 
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A typical plastic " welder " being used to make plastic 
raincoats. Prior to its development, attempts to stitch 
plastic proved unsuccessful. 


ieat by conduction, convection and radi- 
tion. More commonly, we refer to roast- 
ag, boiling, frying, steaming and grilling. 
Ve have become so accustomed to the 
ood cooked by these methods that we 
iave not, until quite recently, discovered 
hat they are by no means 
he ideal methods. 

All these depend on the transfer of 
ieat from the surface to the interior. 

With liquids this is not a serious 
Irawback, because convection carries the 
ieat rapidly to the interior. This can be 
issisted by stirring or raising the temper¬ 
ature of the applied heat. 

With solid foodstuffs heat is trans- 
erred solely by conduction. The rate 
it which it is transferred depends on the 
dficiency of the food as a conductor 
)f heat (thermal conductivity) and the 
emperature applied to the surface. 

Now, solid foodstuffs are not good 
conductors of heat, so that, for reason- 
ibly fast cooking, high temperatures are 
equired. But the nature of the food 
mposes a limit on the surface tempera- 
ures because too high a temperature 
.vould burn the food, which would not 
hen be cooked just as mother cooked 
t. Thus the fastest rate at which we 
;an cook a piece of meat is governed 
ilmost entirely by its thickness, since 
vve cannot increase the temperature 
above that at which there is a risk of 
burning. 

When dielectric heating was first de¬ 
veloped, attempts were made to use 
it for heating and cooking food, in an 
elTort to overcome some of these limita¬ 
tions. However, for a number of reasons, 
this was not completely successful. 

One problem concerns the shape of 
the object to be heated. As already ex¬ 
plained, best results are obtained when 
the capacitor plates can be shaped to the 
contour of the object; a requirement 
which clearly presents difficulties when 
jwe are faced with a whole range of 
shapes from a msat pie to a leg of lamb. 

Another problem concerns the maxi¬ 
mum voltage which may be developed 
between the capacitor plates without risk 
of flashover. Tnis is very largely depend¬ 


ent on the moisture 
content of the ob¬ 
ject being heated, 
the risk being great¬ 
est when the moist¬ 
ure content is high. 

Since most food¬ 
stuffs have a high 
moisture content 
there is a very ser¬ 
ious limitation to 
the voltage between 
the plates and, ulti¬ 
mately, to the pow¬ 
er which can be 
applied to the food. 

About the only 
practical way to in¬ 
crease the power 
without increasing 
the voltage is to in¬ 
crease the frequency 
but there are limita¬ 
tions here also. Uni¬ 
form heating is 
possible only while 
the size of the cap¬ 
acitor plates is 
small relative to the 
wavelength of the 
frequency being em¬ 
ployed. If the 
wavelength is short 
relative to the plate 
dimensions, standing 
waves will be gen¬ 
erated in the plates, leading to alternate 
“hot spots” and “cold spots.” 

These are the factors which lead to 
the development of the microwave oven: 
a truly remarkable device which has 
revolutionised the food catering industry 
by reason of the rapidity with which it 
can re-heat pre-cook frozen foods, or de¬ 
frost and cook raw frozen foods. In 
addition to virtually eliminating waste, 
it also eliminates the loss of flavour and 
texture normally associated with re¬ 
heated food. 

Suppose you arrive home too late to 
cook dinner without missing your fav¬ 
ourite TV program. Don’t worry. There 
is no problem if you own a Microwave 
Oven. All you need is a supply of frozen 


pre-cooked TV dinners. Then, when the 
announcer says, “The program will con¬ 
tinue in 90 seconds after this message” 
you take a dinner from the freezer, pop 
it into the microwave oven, press the 
timer button and Presto!, in about 60 
seconds you are sitting down again with 
a steaming hot meal and the “commer¬ 
cial” is not yet finished. 

This system differs from both the in¬ 
duction and dielectric heating methods, 
in that the energy— in the form of ultra 
high frequency radio waves — is actually 
radiated. The food is placed in a specially 
designed oven which is really a cavity 
resonator, or directly in the beam from 
a reflector. The former method is the 
most widely used. 











-1 FIELD STIRRER 

PLASTIC ROOF 


OVEN SPACE 


STAINLESS STEEL 


f 1 ! M AGNETRON 


SUPPLY UNIT 


Simplified side view diagram of a microwave oven. The 
magnetron is at lower left, the energy being radiated 
upwards to the angled portion, which reflects the energy 
into the oven. Note the "field stirrer" above the oven. 
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An outside view of the microwave oven. The upper section 
is the oven proper. At lower left is the radiator for the 
magetron cooling system and at right the controls. 
(Photo: Hawker de Havilland, Pty. Ltd.) 
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A typical cafeteria employing three Raytheon Mark V microwave ovens. It 
uses pre-packaged quick frozen meals , coded with a coloured tab Each oven 
provides a choice of six heating times (different for each oven) selected by 
a coloured button. The customer selects the meal r the attendant places it 
in the oven and presses the button corresponding to its coloured tab. In a 
few seconds the customer has a steaming hot, appetising meal. (Photo by 
courtesy of Hawker de Hjyilland Pty . Ltd ). 


Microwaves are generated by a valve 
called a magnetron. This consists of a 
cylindrical cathode surrounded by a solid 
cylindrical anode containing resonant 
cavities. An electro-magnet or perma¬ 
nent magnet is placed round the anode 
to provide a magnetic field through the 
magnetron. 

A detailed explanation of the magne¬ 
tron is quite complex, and beyond the 
scope of this article. Sufficient to say 
that is has the unique ability to generate 
large amounts of power at Ultra High 
Frequencies (UHF), and which is not 
possible with the conventional valve. Its 
development during World War II was 
a major .breakthrough which put Allied 
radar well ahead of the enemy. 

At the top of the magnetron there is 
a glass dome which encloses a small 
copper dome. This serves as an antenna 
and radiates the microwave energy into 
the oven space. This microwave energy 
is at a frequency of about 2450MC. 

One of these ovens is pictured with 
this article and is representative of the 
general application of microwaves to 
heating. While the oven itself is com- 
paritively small, the whole assembly 
accommodates the transformers, relays, 
cooling pump and other equipment. It 
is not necessary to have a very large oven 
because food is heated in a matter of 
seconds. 

This picture was supplied by Hawker 
tie Havilland Australia Pty. Ltd., agents 
for the Raytheon Company, New York, 
U.S.A. I am indebted to both Hawker 
de Havilland and Philips Electrical Pty. 
Ltd., for much of the information on 
which this article is based. Both these 
companies can surprise you with a 
demonstration of this remarkable device. 

When microwave energy comes into 
contact with a substance it can either 
be reflected from it, transmitted through 
it, or absorbed by it. Only when it is 
absorbed is it converted into heat. Foods, 
either raw, precooked, refrigerated, or 
frozen will absorb the energy. Air, most 
forms of glass, china and paper transmit 
the energy so that there is no absorption 
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and no heating. Metal reflects the 
energy and again there is no absorption 
and no heating. 

These properties of microwaves and 
various materials produces a most con¬ 
venient result. Food can be heated or 
cooked in such an oven on utensils 
which remain at room temperature 
except for such heat as they may pick 
up by conduction from the food being 
processed. 

The oven space may be looked upon 
as a resonant cavity, capable of resonat¬ 
ing when fed with energy from the 
magnetron. The walls of the cavity 
should offer a low resistance path to 
the microwave currents and stainless 
steel or aluminium are frequently used, 
the choice between them being based 
mainly on suitability in other respects. 
As can be imagined, the size and shape 
of the oven cavity is quite critical. 

Another problem concerns the 
presence of standing waves within the 
oven, which can lead to unequal distribu¬ 
tion of heat. This can be overcome 
very effectively by constantly altering 
the geometry of the oven, thus causing 
the position of the nodes and anti-nodes 
to change continuously. A convenient 
way to do this is by means of a so- 
called “field stirrer”—a three-bladed 
paddle or fan mounted in the top of 
the oven and rotated by a small motor. 

Another method is to place the food on 
a rotating tray, while both methods may 
be employed to give even better results. 
As a general rule however, the field 
stirrer is sufficient. 

In addition to the wanted 
heat generated in the food, there is a 
good deal of unwanted heat generated 
in the associated magnetron and power 
transformer. In some cases this is dissi¬ 
pated by forced-air draught, in others 
liquid cooling is employed. 

In a typical liquid cooling system a 
solution of ethylene glycol (30pc) and 
distilled water (70pc) is circulated by a 
pump and passes through the 
transformer, the magnetron, and a cool¬ 
ing radiator. The function of the radiator 
is further assisted by a fan. 


Because of the short times needed to 
heat the contents of the oven, accurate 
timing is essential. While manual timing 
can be used, this is time consuming 
and likely to be inaccurate when the 
operator’s attention is diverted. For this 
reason automatic timers are normalh 
provided. These are usually resistance 
capacitance circuits operated by push 
buttons on the front of the circuit. 
Heating and cooking times for various 
foods are known and listed for use b> 
the operator. 

A number of protective devices are 
also necessary. Since it can be dangerous 
for the operator to place a hand in the 
oven when it is on, the oven door is 
carefully interlocked with the main HT 
supply so that this is switched off when 
the door is opened. 

NO-LOAD DANGER 

Another necessary precaution con¬ 
cerns the magnetron. If this should be 
energised while there is no food in the 
oven to absorb the energy dangerously 
high voltages can be generated which 
would damage the magnetron and other 
components. One way to guard against 
this situation is to provide a food tray 
with a sensitive switch underneath it, 
so that HT can only be applied when 
the weight of the food operates the 
switch. 

Another system uses a protective diode 
inside the oven. This senses the amount 
of microwave energy present, and the 
higher level which will result if there is* 
no food present to absorb it. When a 
dangerous level is detected, a protective 
device is operated to switch off the HT. 

The speed with which food can be 
heated can be gained from the follow¬ 
ing. A cold meat pie can be heated in 
5 seconds. A twelve ounce frozen steak 
can be completely defrosted in 35 sec¬ 
onds. A precooked complete frozen meal 
can be reheated in about 70 seconds. A 
frozen fillet of fish cooked in 20 sec¬ 
onds. Precooked chicken casserole re¬ 
heated in 50 seconds. Baked potatoes 
reheated in 15 seconds. Roast beef re¬ 
heated in 50 seconds. Vegetables ie- 
heated in 10 seconds and so on. 

TYPICAL USE 

The great potential of microwave heat¬ 
ing can be gauged by the fact that in a 
cafe in New York two girls serving food 
and one on the most necessary cash 
register (which, incidentally, from re¬ 
ports should have a water cooling sys¬ 
tem on it) serve 800 hot meals per day. 
using two microwave ovens. In America 
there are firms which are specialising in 
ready cooked frozen foods for supply to 
cafes using microwave ovens, and self- 
service food bars. 

Self-service food bars either have the 
cold food sold over the counter or de¬ 
livered through a coin operated vending 
machine. In both cases the customer 
places the food in a microwave oven 
alongside and heats the food in a matter 
of seconds. 

One of the objections of food re¬ 
heated by conventional means is the 
peculiar flavour developed, particularly 
in vegetables such as potatoes and cab¬ 
bage. This is caused by the dehydration 
which takes place on the outside. With 
microwave heating this does not occur 
as the food is heated right through at 
once and there is no appreciable dif¬ 
ference in flavour. 

Cooking by microwaves has been de- 

(Continued on Page 16) 
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LEAK "STEREO 30" 

Make your move to solid state electronics with the Leak “Stereo 30“ 
amplifier. You’ll be surprised at the trade-in valuations, too! Fully 
transistorised equipment is smaller, weighs less and creates no heat 
problems . . . and is up to 500% more reliable! Write or call now. 


FOR THE TAPE ENTHUSIAST 

July brings bigger and better*trade-in valuations on every type of 
tape recorder. Current stocks include—Akai M8 and 707 and STl 
Tandberg 74B and 64, Philips EL3548, EL3549, EL3300. National 
703S, 705, 755S, Sony 500A, 200. 357/4, Geloso (various models), 
Grundig and Ferguson. Just ask for a quote! 


FROM THE 
KELLY COUNTRY 

Kelly Acoustics is now a subsidiary 
of the Decca organisation, and 
shipments of Kelly speakers have 
increased considerably. Both the 
Kelly Mk. Ill Bass Unit and the 
Kelly Ribbon Tweeter Mk. II are 
outstanding sound reproducers and 
are Encel priced at:— 

£19/10/- 

Used with the Kelly crossover net¬ 
work (£4/10/) results are excel¬ 
lent. Orders will be filled in strict 
sequence. Send for technical 
details on all Kelly units. 


"FLER" EQUIPMENT 
CABINETS 

A small quantity of these well 
designed Fler cabinets is still 
available in mahogany, maple and 
walnut. Styling is up-to-date. 

Slightly marked £8/10 
Perfect £9/10 

CELESTION SPEAKERS 

Studio Series ,, Cclestion“ Speakers 
arc now in stock. Prices are: 
12in Standard . . . £19/10/-. 

12in De-luxe Model . . .£29/10/-. 
See full page advt. in this issue. 


HERE IS A SELECTION FROM ENCEL ELECTRONICS 
VAST WAREHOUSE STOCK - 

Ask for YOUR quotation! 

AMPLIFIERS . . - Leak, Pioneer, Truvox, Trio, Lux, 
Encel, etc. 

TURNTABLES . . . Orpheus, J.H., Lenco, Labcraft, 
Thorens, Garrard, etc. 

SPEAKERS . . . Kelly, Wharfedale, Richard Allen, 
Leak, Goodmans, Stentorian, Pioneer, Celestion, etc. 

PICK-UPS AND CARTRIDGES . . . Ortofon, A.D.C., 
Decca, S.M.E., Pritchard, J.H., B. and O., Goldring, 
All Balance, Shure, etc. 

TAPE RECORDERS . . . Tandberg, Grundig. Akai, 
National, Philips, Sony, Brennell, Truvox. 


DICTATING MACHINES . 
Philips. 


Grundig, Stenorette, 



H«rt w* have llst«d some of the stock 
in our warehouse. Just ask for a quota¬ 
tion on any items you need — you’ll 
be deliahted. When ordering be sure 
to give us your full address. We will 
carefyllv pack and freight anywhere 
. . , there's no distance barrier at 

Kneel Electronics. If the goods you 
require are not listed, write and ask 
about them; forgive us if your answer 
is not in the return mail as our mail 
often embarrasses us. Your reply will 
be worth waiting for! 



SPECIAL OPPORTUNITIES 

FOR MY-am THE VALUE! 

t Pioneer SMB 161 stereo 
" amplifier with AM/AM/SW 
tuners, Labcraft 605 turntable, 
ALL Balance tone arm, ADC 
diamond magnetic cartridge, two 
Wharfedale 8in RS/DD speakers 
(or Richard Allen speakers) 
£99/10/-. With the Labcraft 

643 turntable and a ceramic dia¬ 
mond cartridge 
the cost is only 
(Retail, £148.) 

2 Encel XI 212 or Star SA-30 " 

stereo amplifier, Labcraft 605 ■ 

turntable. J.H. tone arm and * 
ADC-770 cartridge, two twin- • 
cone Wharfedale 10in RS/DD or ! 
Richard Allen / 4 A « 

speakers . . / I fl| « 

(Retail, £132.) WWr-V / BW J 

2 Labcraft 605 turntable, Prit- 
^ chard tone arm, ADC 770 

cartridge OR Lenco GL88 turn¬ 
table, J. H A18 tone arm and 
ADC-770 cart- / 4|> 

ridge. (Retail. fLJJJ / § gj 

£60/10/-) .. / a 'W 

Al Sansui SM34 stereophonic ■ 
^ amplifier with AM/AM/FM/ J 
SW tuners, Labcraft 605L turn- « 
table, J.H. or All-Balance tone * 
aim with ADC-770 cartridge, JJ 
two Wharfc- ■ 

dale 10 RS/DD ■ 

speakers .... " 1 d 

IT Leak “Stereo 30“ solid state 
stereo amplifier, Labcraft 
605L turntable, J.H. tone arm, 
ADC-660 cartridge, two Good- 
mans or Wharfedale lOin 

speakers. £!* "fl 

(Retail, £244.) * ■ 

£* Brencll 4-track stereo tape B 
^ deck, Truvox fully transis- • 
torised stereo amplifier. Brenell JJ 
pre-amp., two Wharefdale lOin • 
RS/DD speak- ■ 

■7 Pioneer SMQ 300 B stereo 
* amplifier with AM/AM/FM/ 
SW tuners, Orpheus Silex turn¬ 
table, Ortofon SMG 212 tone 
arm and SPU-GT-E cartridge, 
two Goodmans tf’&iP 

201 12in wide J* 1 HO 

range speakers. ^ a wW 

O Truvox fully transistorised « 

® stereo amplifier. Labcraft ■ 

605L turntable. All Balance tone * 

arm, ADC 770 cartridge, two ■ 

12in RS/DD " 

Wharfedale JL I lljj • 

speakers .... w “ w v • 

Labcraft turntable with dia- 
mond stylus, 10 watts per 
channel stereo amplifier, two 
Wharfedale Sin 

RS/DD speak- 

1 A Sony stereo tape recorder • 

■ ^ complete with microphones, " 

Trio W10 tuner/amplifier com- • 

bination. Labcraft turntable with ■ 

B and O diamond magnetic cart- m 

ridge. two Wharfedale lOin • 

RS/DD speak- ■ 

(Rctaii, £256.) H 10 j 


ENCEL X1212 

Stereo amplifier. Dual pre¬ 
amps and power amps, on 
a single chassis. 12 watts 
push-pull output in each 
channel, 5 mV sensitivity. 
Rumble filter, phase switch. 

£44/10/- 


ebceg 

c 

4 U 

jiJ 

4 Mi 

. m ■ m ' 
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LUX SQ11 
SOLID STATE 
STEREO 

An outstanding stereo am¬ 
plifier, providing perfect re¬ 
production. 20 watts per 
channel, 4 mV sensitivity. 
Rumble filter, loudness 
control, scratch filter. 20 
transistors. 

£69/10/- 


THEBAN DYNAMICS DIVISION 

Australia’s Greatest Hi-Fi Centre 

4 31 Bridge Road, Richmond. Victoria. Tel. 42 2820 

BEST VALUE UNDER 
THE SOUTHERN CROSS 


* Wholesalers 


* Trade-Ins Accepted 
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MASTERSOUND now 
have available for 
the discerning sophis- 
ticate of sound re¬ 
production a com¬ 
plete selection of 

QUAD 

Systems 


I 

I 

I 

I 

I 


Please send me more | 
information, without , 

obligation, on. * 

. I 

Name .... ^ 

s 

I 

Address . ' 

\ 

;;;;;;;;;;;;;;;;;;;; i 

ELECTRONICS Aust. 

July J 


QUAD ELECTRO- 
S TAT 1C LOUD¬ 
SPEAKER — utilising 
closely coupled mov¬ 
ing elements. The 
closest approach to 
truly natural sound. 

Price 153 gns. 


QUAD 22 CONTROL UNIT — full 
facilities for mono or stereo. Nine¬ 
teen functions with six press-buttons. 
Price 64 gns. 


QUAD II POWER AMPLIFIER—suit¬ 
able for use with any Loudspeaker. 
High efficiency. 

Price 60 gns. 
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HEATINC-Cont. 

vclopcd to the stage where special tech¬ 
niques have been devised. These take 
into account the fact that the air sur¬ 
rounding the food in the oven remains 
at room temperature. Heat therefore rad¬ 
iates from the surface of the food to 
the surrounding air and the temperature 
inside the food will be somewhat higher 
than the outside. This is in contrast to 
conventional heating methods. 

If a piece of pastry is left in the oven 
long enough to burn, the inside will burn 
first because of the radiation effect men¬ 
tioned above. Food will not burn until 
the moisture content has been removed. 

In a microwave oven moist foods do not 
reach a temperature higher than 212°F 
until the moisture content has been 
removed. Considerable research has pro¬ 
duced a scale of heating times so that 
all that is necessary for microwave cook¬ 
ing and heating is to consult the chart, 
press the appropriate timing button, and 
forget it. 

Microwave energy will not “brown’’ 
food in the same manner as conventional 
grilling and baking, but “browning” is 
very desirable in most cases. For this i 
reason a conventional hot plate or griller 
is provided as part of the oven. This 
can produce a properly browned surface 
i in 45 to 60 seconds, even though the 
inside of the meat is still raw. Another 
30 to 45 seconds of microwave heating 
will finish the job, making a total time 
of about 2 minutes, compared with at 
least 10 minutes if cooked by convent¬ 
ional means. 

Such items as roasts, which require 
about 15 minutes to cook in the micro- 
wave oven, will brown naturally because 
the time is sufficient to allow the normal 
chemical reactions that produce brown¬ 
ing to take place. 

OVENS WITH WINGS 

The latest potential users for micro- 
wave ovens are the airlines. A recent 
report from the U.S.A. states that Trans- 
World Airlines is planning to have all 
its jet aircraft equipped with ovens by 
late this year. The aim is obviously to 
ease the burden on aircraft personnel, 
who may have to cater for up to 120 
passengers. 

The ovens, produced by Litton Indus¬ 
tries, weigh 601b and measure 22in high, 
12in wide and 17in deep. The magnetron 
operates in the 2450MC band and 
delivers 1200 watts to the oven. The 
primary power supply is 200V, 10A, 

three-phase, at 400cps. Extensive pre¬ 
cautions have been taken to ensure that 
there is no radiation from the oven to 
interfere with the aircrafts’ radio 
systems. 

The airline authorities anticipate that 
the ovens, by reason of their faster 
cooking, will provide not only quicker 
service—120 meals in 30 minutes — and 
more appetising food but will also allow 
a much larger menu to be provided. Let 
us hope it may also allow the air- 
hostesses more time to talk to the 
passengers! 

Much more could be written about 
this outstanding method of heating and 
cooking foods but space will not permit. 
However, I trust that sufficient has been 
said to whet the appetite of readers in¬ 
terested in the application of this method. 
Such readers are referred to the firms 
which I have mentioned and to whom 
I am indebted for the data used in the 
compilation of this article. 52 
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BRITISH MODIFICATION FOR NTSC COLOUR TV 


While the contoversy over the standard to be used for a European 
colour TV system — or whether there will even be a standard — remains 
undecided, there is litle doubt that the competition has stimulated the 
adherents of each system to greater efforts. A recent report from, Great 
Britain describes a significant improvement to the NTSC system; the 
system which may well become Britain's choice in any event. 


Q ( N the eve of the recent international 
colour-television meeting in Vienna 
British scientists rectified one disadvan¬ 
tage in the United States NTSC 
system—its susceptibility to colour dis¬ 
tortion when transmitted long distances 
over Europe’s microwave network. 

A colour corrector, developed at the 
Post Office Research Station, has been 
demonstrated successfully between Lon¬ 
don and Brussels, London and Rome, 
and more recently in Moscow using a 
3,750-mile distribution link. 

APPROVAL FOR NTSC 

Encouraged by the improvement con¬ 
tributed by the colour corrector, 
Britain’s Postmaster-General has swung 
his country more solidly behind NTSC. 
The U.S. system is vying with two 
European methods — France’s SECAM 
and West Germany’s PAL—for approval 
of the International Radio Consultative 
Committee (CCIR) of the International 
Telecommunications Union. Any colour 
system recommended by CCIR is likely 
to be adopted for most of Europe. 

A spokesman for the British Broad¬ 
casting Corp. is more specific. “With 
this innovation,” he says, “we believe 
NTSC to be superior to the other 
systems on technical grounds. Fringe- 
cirea reception is better than with 
SECAM, and the receiver is simpler and 
cheaper than both SECAM’s and 
PAL’s.” 

George H. Brown, vice president of 
research and engineering at the Radio 
Corp. of America, says Soviet scientists 
“could not help but be favourably im¬ 
pressed” by the superiority of the 
NTSC picture over a “noisy” SECAM 
version in the long-distance tests. The 
colour corrector is unnecessary in the 
U.S. he adds, because of the Bell 
System’s high-quality, broad-band micro- 
wave links. RCA has been NTSC’s 
strongest advocate in Europe. 

To understand the principle of the 
colour corrector, consider the cause of 
distortion. The colour subcarrier rides 
on the luminance signal which may be 
at a black level, a white level or at any 
grey level. The subcarrier’s amplitude 
determines colour saturation; its phase, 
relative to that of the reference burst 
transmitted during the blanking period, 


determines colour hue. 

Theoretically, if the broadcast equip¬ 
ment shifts the phase of the subcarrier, 
it shifts the phase of the reference burst 
by the same amount, so there is no hue 
distortion. Likewise, any attenuation of 
the subcarrier’s amplitude results in a 



Short subcarrier bursts, alternately 
at white and grey levels are added 
during horizontal blanking period in 
new technique for correcting distor¬ 
tion introduced into long distance 
transmission of NTSC signals. 

corresponding attenuation of the burst, 
so that no colour is desaturated more 
than another. 

However, in broadcast equipment that 
is not completely linear, the phase of 
the burst transmitted at the black level 
does not shift the same amount as the 
subcarrier at a white or grey level. This 
is known as differential phase distortion. 
Similarly, in differential gain distortion 
the subcarrier’s amplitude is changed by 
different amounts at the black, grey and 
white levels. 

These distortions are usually small 
and imperceptible; however, in long 
studio-to-transmitter links involving 
dozens of microwave relays, cumulative 
distortions may render the picture 
objectionable. 

In the British technique to correct this 
distortion, a short burst of subcarrier 
is added to the signal after the reference 
burst on the back porch of the hori¬ 
zontal blanking period. But where the 


reference burst is at the black level, the 
additional short burst alternates position 
every two lines between a white level 
and a grey level (50 per cent of 
maximum white). This is shown in the 
figure on this page. 

At the colour corrector, a circuit com¬ 
pares the phase and amplitude of the 
reference burst with those of the white 
burst then with the grey. The circuit 
then generates difference signals, which 
correspond to the distortions at the 
white and grey levels. These signals are 
applied in a feed-back circuit to a dis¬ 
tortion corrector. It is assumed that the 
distortion is a smooth parabolic curve 
so that, with distortion known at the 
three levels—reference black, white and 
grey—all levels can be corrected by 
interpolation. 

The white and grey bursts are added 
to the video signal at the studio; they 
are removed after colour correction in 
the last TV distribution link before 
broadcast. If the bursts at white and 
grey were not removed, they would 
appear on the screen during the retrace 
periods. Hence, this technique cannot 
be used in its present form to remove 
distortion that is introduced between the 
transmitter and the receiver. 

The colour-correction circuitry was 
developed by I. G. MacDiarmid of the 
Post Office Research Station, in con¬ 
junction with the BBC design depart¬ 
ment. The technique was suggested by 
N. W. Lewis, director of research at the 
research station. 

(“Electronics” Vol. 38. No. 6). IS 


BBC TESTS PAL 

The latest report on the colour con¬ 
troversy is that the BBC has recently 
commenced a series of test transmissions 
using the PAL system. These replace the 
NTSC test transmissions which have 
been conducted since 1963. 

The test transmissions are being made 
at the request of the industry, but all 
concerned emphasise that they do not 
indicate any decision or change of heart 
regarding the technical merits of s any 
of the three systems. The tests are 
merely an attempt to fully evaluate the 
merits of PAL under practical operating 
conditions. 

(The PAL system is very similar to 
NTSC, except that the phase of the 
transmitted colour information is re¬ 
versed for each alternate line. Similar 
reversal is provided in the receiver, but 
the double reversal process is aimed at 
cancelling any phase distortion present 
in the overall link.) S3 
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LEAK "STEREO 30" 

FULLY TRANSISTORISED 
HIGH FIDELITY AMPLIFIER 

Throughout the world professional audio equipment is now fully transistorised; 
domestic amplifiers are following this step forward to solid state circuitry. Solid 
state (transistorised) equipment is half the weight, half the size and is far more 
reliable and heat problems may be discounted. The LEAK “Stereo 30” is 
advanced in design — LEAK amplifiers have always been years ahead. Power 
output is ten watts per channel into a 15 ohm load. Frequency response is 
plus or minus 1 db. from 30 c/s to 20 kc/s. Distortion is less than 0.1 per 
cent, at full output. You are invited to compare the LEAK “Stereo 30” with 
any other stereophonic amplifier — and listen to the astounding difference 
provided by LEAK high fidelity sound. 

Here's why the LEAK SANDWICH is UNIQUE in DESIGN 

and PERFORMANCE! 



★ Heavy maRnct treble unit. 

★ Isolated compartment for treble unit 
to eliminate cross modulation. 

★ Air-tight outer cabinet hand-crafted 
from selected Scandinavian timbers. 

★ Interior cabinet surfaces coated with 
unique bituminous material to pro¬ 
vide complete internal sound absorp¬ 
tion. 

★ Bonded acetate fibre with polyutherenc 
lininp assures excellent bass xesponsc 
and freedom from resonance. 

★ The revolutionary LEAK piston action 
speaker—the cone is 200 times as 
stiff as conventional units. Sound is 
reproduced free of break-up distortion. 
Response is outstanding! 

★ Highly compliant surround allows long 
cone excursion. 

★ Removable front panel enbles change 
of speaker fabric to match room 
decor. 



The revolutionary 
LEAK SANDWICH 
speaker system 

When LEAK introduced this new 
speaker system, the description given 
was “a totally new concept in sound re¬ 
production.” The LEAK SANDWICH 
is exactly that. Unique piston action 
provides purity of sound, free from all 
trace of distortion—giving outstanding 
transient response and remarkably 
smooth coverage of the sound spectrum. 
The cut-away view (left) shows how the 
LEAK SANDWICH is constructed — 
but in the final analysis your own ear 
must be the judge. Hear the revolution¬ 
ary LEAK SANDWICH without delay! 

★ When you’ve installed your LEAK 
Stereo 30 and LEAK Sandwich Speaker 
systems, add to the perfect partnership 
... the “Orpheus Silex” transcription 
turntable and “Ortofon” tone arms and 
cartridges are complementary! 


Australian National Distributors: 



Head Office: 28 Elizabeth Street, Melbourne, Vic. Tel. 63 8211, 63 8166 
Sydney Office: 26 Ridge Street, North Sydney, N.S.W. Tel. 92 3890. 


INTERSTATE REPRESENTATIVES: 

N.S.W.: Audio Engineers Ptv. Ltd., 342-344 Kent Street, Sydney. Tel. 29 6731 
S.A.: Eilco Sales Pty. Ltd., 233 Rundle Street, Adelaide. Tel. 23 3450 
Q’land: Sydney G. Hughes, 154-158 Arthur St., New Farm, Brisbane. Tel. 58 1014 
W.A.: Athol M. Hill, 842 Hay Street, Perth. Tel. 21 7861 
Tas.: K. W. McCulloch Pty. Ltd., 109 York Street, Launceston. Tel. 2 5322 
A.C.T.: Australian Physical Laboratories. P.0. Box 225, Canberra City. 

Tel. 4 3010 (Mr. J. E. Howe) 

N.T.: Pfitzner’s Music House, Smith Street, Darwin. Tel. 3801 
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TESTING LOCOMOTIVE SIMULATOR 


The use of simulators for driver training is spreading apace. The air¬ 
lines and air forces have been using them for years to cut down the cost 
— and risk — of using real planes to train pilots. In the June issue we 
described a car simulator aimed at road accident research, while a 
recent report from Great Britain tells of a similar approach to electric 
locomotive driver training. 


which are produced electronically, in¬ 
clude those of pantograph splatter, 
warning horns, AWS audible warnings, 
rail joints and the running of compres¬ 
sors, cooling fans and exhausters. 

Because of the difficulties of fitting 
in special paths for actual “trainer*' 


O NE of the most elaborate training 
simulators ever developed was 
brought into use recently by the London 
Midland Region of British Rail. 

Designed and manufactured by 
General Precision Systems Ltd., of 
Aylesbury, Bucks., it will be employed 
at first for the conversion of drivers 
to new types of locomotives introduced 
into the region of the electrification 
scheme. This will involve a 25KV AC 
system on the main line between Lon¬ 
don, Manchester and Liverpool. 

The simulator, which is the first of 
its kind in the world, is based upon the 
3,500-hp AC electric locomotive. It has 
been designed to reproduce every known 
factor of locomotive performance at 
speeds up to 100 mph. The cost of the 
simulator is reported to be less than 
half the cost of a locomotive. 

CABIN MOCK-UP 

It consists of a mock-up of the driving 
cab and incorporates simulated visual, 
motion and audio systems controlled 
from a computer. The film, which pro¬ 
vides the driver with a realistic view r 
of the track ahead, covers some 16 miles 
of track actually filmed with a wide- 
angle lens between Alderley Edge and 
Manchester’s Piccadilly Station. The 
film was taken in natural colour. 

The camera was mounted in such a 
position relative to the track that maxi¬ 
mum realism was achieved. 

The simulator is admittedly an 
experiment, but both manufacturer and 
British Rail officials have every confi¬ 
dence in its success as a training medium. 
As soon as its worth has been proved, 
other simulators will be ordered. 

London Transport are known to be 
interested in a simulator for training 
Underground railway drivers. 

The majority of the functions asso¬ 
ciated with the controls in the driving 
cab have been simulated by electronic 
methods. All components are actual loco¬ 
motive parts suitably modified for simu¬ 
lation purposes. 

SIGNAL PROBLEM 



A view from intide the cabin of the locomotive simulator developed for the 
British Railways. The driver secs a wide screen full colour motion picture of 
a specially selected 16 mile section of track. 


signals from the computer regarding the 
amount and rate of motion required. 

External lighting conditions have been 
simulated by window light boxes. Their 
brightness can be varied infinitely to 
simulate day, night or any intermediate 
conditions. 

Another important factor of realism 
is the provision of noises associated with 
normal locomotive operation. The noises, 


trains, live training limits the useful time 
per driver to 1.5 hours per shift. Using 
the simulator, the full eight hours can 
be utilised. 

GPS are well-known for their develop¬ 
ment of aircraft simulators, notably for 
the Trident, the Lightning and the 
Comet 4. They have also produced the 
Sim-L-Car and the Sim-L-Bus, which 
are both designed to aid driver trainine. 
“Electronics Weekly,” 31/3/65. £2 


COMPUTER CHECKS SPELLING 

The United States Air Force is testing a computer to proofread words 
being fed into another computer by optical readers. 


The accurate simulation of light colour 
signals to give a realistic appearance of 
growing in size and changing position 
relative to the background is known to 
be one of the trickiest problems encoun¬ 
tered by the designers. 

Reality has been more nearly achieved 
by a GPS-designed projector having 
variable frame speed. 

To obtain as nearly as possible the 
motions experienced in a travelling cab. 
the mock-up is suspended from a portal 
structure. Simulated motion is imparted 
by hydraulic jacks, controlled by a 
servomechanism, which in turn receives 


rpHE proof-reading computer contains 
1 shift registers that work with an 
optical reader and a disc memory file. If 
the computer’s shift register cannot 
match a word read with any of the 
words on file in its memory it calls for 
a correction. 

The machine, being tested at the 
Rome Air Development Centre, was de¬ 
veloped by the Philco Corporation for 
military applications. 

Air Force Engineers hope the system 
will catch spelling errors made by either 
the optical reader, the operator, or the 
machine that printed the document. The 


goal is to reduce the error rate to 0.1%. 
The machine cannot catch all the errors 
—on’y errors in number or letter com¬ 
binations that are stored in its memory. 

The present machine can only read 
words that are presented to it in a 
special form. The next step is to im¬ 
prove the machine so that it can handle 
words in any form. The present optical 
reader can read 16 printing fonts, plus 
special symbols, at 2,000 characters — 
about 125 words a minute. A keypunch 
operator can put only about 20 words a 
minute into a computer. (“Electronics” 
Vol. 38. No. 5). B 
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SPEED ... CONVENIENCE 
ECONOMY ... VERSATILITY 



. . offers a revolutionary approach to soldering! 

SPEED —As your finger depresses the feather-touch control lever MINISCOPE is turned 
on and within 5 seconds from cold MINISCOPE is ready to solder. 

CONVENIENCE —Leave MINISCOPE switched off until the cold tip touches the spot to be 
soldered, then a feather-light touch on the lever and your joint will be completed without 
having endangered surrounding components. 


ECONOMY —MINISCOPE, in spite of its pencil size and light 
weight (l 3 /4 ozs.). has only two parts that may ever need 
replacement—copper tip and small carbon element. 

VERSATILITY —MINISCOPE does the work of a miniature iron 
as well as any medium-sized iron up to a 75 watt rating— 
Price 52/9. ($5.28) 





The NEW NATIONAL TRANSFORMER 
complies with S.A.A. specification 
C.126 and is fitted with 6 feet-3 core 
flex and 3 pin main plug. Price 67/-. ($6.70) 


THE FULL GUARANTEE APPLIES WHEN IRON IS USED WITH A NATIONAL TRANSFORMER 
AVAILABLE ALL ELECTRICAL TRADE SUPPLY HOUSES AND HARDWARE STORES 


AUSTRALIAN & OVERSEAS AGENTS: 

Wm. J. MclElLAN & CO. P TY. LTD. p 

THE CRESCENT , KINGSGROVE, N.S.W 50 0111 


VICTORIA: 

A.E.E. CAPACITORS PTY. LTD. 

202 BELL STREET, PRESTON 44 0491 


Other soles inquiries to. 

TASMANIA: W. P. MARTIN PTY. LTD. 

188 Collins Street, HOBART 

SOUTH AUSTRALIA: B. L. ANDREW & CO. LTD. 

102 Gilles Street, ADELAIDE 


N.Z.: H. W. CLARKE (N.Z.) LIMITED 
42-46 Cable Street, WELLINGTON, C.3 

N.Z.: H. W. CLARKE (N.Z.) LIMITED 
10 Teed Street, New Market, AUCKLAND, S.E.l 


WEST AUSTRALIA: I. W. HOLMAN & CO. 
249 James Street, PERTH 
QUEENSLAND: K. H. DORE & SONS 
505-507 Boundary Street, BRISBANE 
ALSO TOWNSVILLE AND ROCKHAMPTON 
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Spiral Groove Bearings 

A reduction in co-efficients of friction and in the size of the 
individual bearing is claimed for a series of spiral groove bear¬ 
ings under development at the Philips Research Laboratories at 
Eindhoven in the Netherlands. 

In the case of a hat bearing of this type on which research 
is in progress, complete separation takes place at only one 
revolution per second at which speed the air between the bearing 
surfaces forms a layer 11 microns thick. Other bearings under 
development include spherical types and designs suitable for 
taking up the axial thrust from a shaft passing through them. 

Whistle Warning 


under two seconds—an extremely fast and economic operation.” 

One example from the toy industry given by Mr Bicknell 
was in the welding of a plastic cat money-box, for which assembly 
time had been cut from about three minutes to 20 seconds. 
Among many packaging applications, the instrument can be used 
for the continuous filling of sachets, such as those used for 
shampoos, or toothpaste tubes. A great advantage of this ultra* 
sonic method is that, unlike heat-sealing techniques which require 
all liquid to be removed from the surface to be joined, its 
vibrational pattern disperses the fluid from the surfaces so that 
a joint can be made regardless of any contaminant between 
them. The firm is already exporting these welders to many parts 
of the world. 



A device that will audibly indicate when overheating occurs 
in machine bearings in much the same way that a whistling kettle 
indicates when water is boiling, has been patented by F. Rosvig, 
of 28, Amaliegade, Copenhagen, Denmark. It consists of a small 
cartridge of compressed gas that slots into a suitably drilled 
hole in the metal around the bearing. When the metal gets too 
hot, a fuse wire melts and compressed gas rushes out, blowing 
the whistle. When the defect has been remedied the cartridge can 
be replaced. 

Repairs For Concrete 

A very tough material, called “Devcon,” for repairing 
concrete floors and similar tasks, was one of the new British 
products reported by Allan Murray in a recent broadcast of the 
B.B.C. “New Ideas” program. 

A resinous substance, when mixed with sand and a hardening 
compound, Devcon made an extremely durable surface, said 
Murray. It was claimed that a quarter-inch layer of the mixture 
was stronger than two inches of concrete; it set harder and 
stuck more firmly, not only to concrete, but to a great variety 
of building materials, including iron, steel, aluminium, glass, 
graphite, brick, wood and cloth. The surface texture can be 
varied by changing the proportions in which the ingredients are 
mixed. 


Welding Plastics 


A new method of welding plastic, which holds special 
promise for the plastic box industry, was described recently in 
the B.B.C. program ‘‘Science And Industry” in an interview 
recorded when Arthur Garratt visited the factory of Dawc 
Instruments Limited, near London, to see the process demon¬ 
strated by Brian Bicknell. 

Sonic welders are used, and up to the present time, Mr 
Bicknel said, they had been used exclusively 
on thermo-plastics. “A timer-unit times the 
extent of the electronic signal and also the 
time after the electronic signal has passed 
when the converter assembly rests on the 
job under pressure. A ceramic transducer 
produces the vibrations. The whole con¬ 
verter is mounted in a pneumatic stand and 
this is controlled by a pressure valve on an 
ordinary air pressure line. The pressure 
used is usually between 30 and 401b. The 
time taken can be as low as about one-fifth 
of a second for a material such as polyes- 
trenc, and in the majority of cases it is 

This new teaching machine, using 
digital coding for film transport 
control, holds 1024 frames on 
35mm film and has been designed 
for easy change of program. A 
student is pictured using the 
machine <o study the small electric 
motor which he is holding in his 
hand. The "yes," "no" buttons are 
seen on the front panel. (Lanca¬ 
shire Dynamo Electronic Products, 

Rugeley, Staffs, England.) 


Door-Bell For Deaf-Blind 

A fresh attempt, and one that holds every promise of 
succeeding, is being made in Britain to solve a “communications” 
problem of great importance to those unforunate members of 
the community who are both deaf and blind, and particularly 
to those who live alone. This is the inability of such persons to 
know when they have a caller at the front door. 

A wide-scale field trial, to a maximum of 200 installations* 
is to be made with a new electronic device, invented by a 
British General Post Office research engineer and developed by 
the Royal National Institute for the Blind, which will tell a deaf4 
blind person that a caller is pressing the door bell-push. 

By this device, when the front door bell-push is actuated, 
an alternating electromagnetic field is picked up on a pocket-size, 
transistorised hearing aid worn by the deaf-blind person, pro¬ 
ducing perceptible vibrations which can immediately be recognised 
by the wearer. [The Royal National Institute for the Blind, 224 
Great Portland Street, London, W.I.] 

Everlasting Flash Lamp 

The German Academy of Science has patented a design for 
a high-intensity gas-discharge lamp that, theoretically, shoulc 
never burn out. The secret of its long life is claimed to lie ir 
preventing the inner surface of the glass from becoming coatee 
with condensed metal vapour so that short-circuiting between 
anode and cathode cannot occur. 

The tubular glass envelope of the lamp contains the usual 
tungsten anode and mercury cathode but between the two is an 
inert gas at such high pressure that mercury vapour forms af 
concentrations too low for deposition. 

Repeated light flashes are produced when an electrical dis¬ 
charge bridges the gap, its intensity depending on voltage. ;The 













KODAK SOUND RECORDING TAPE! 


Highly acclaimed overseas, and now available 
in Australia, is the full range of Kodak Sound 
Recording Tapes — standard-play, extra-play, 
double-play, triple-play, and high-output 
tapes on 5" and 1" Kodak Thread-Easy Reels. 
Also available in 3" and 3 \W two-way 
mailer cartons. 


needles with exceptional uniformity then 
anchors them firmly to the base. It dries to a 
smoothness which ensures minimum 
head wear and the utmost in sound 
reproduction quality. A special Kodak lubricant 
in the oxide layer and on the base further 
reduces oxide build-up and head wear. 


Just as Kodak film records light, so does 
Kodak magnetic tape record sound — both 
involve the highly-skilled process of coating a 
fine, uniform layer on a stable base. 

And, like Kodak film, Kodak magnetic tape 
is a superb performer. 

One secret of its success is Kodak’s unique 
“R-type” binder. It disperses the oxide 


There's a Kodak tape for just about every 
recording purpose. Buy a reel today — 
at Kodak stores and dealers everywhere. 



KODAK (Australasia) PTY. LTD. 
Branches in all States. 
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lamp can thus be used for photographic work or for winking 
navigation lights. Details are given in B.P. 970,192: Patent Office, 
25 Southampton Buildings, London, W.C.2, England. 

High-stability Frequency Standard 

An extremely high-stability oscillator, having an accuracy 
comparable with that of a modern atomic frequency standard, 
has been developed by The Marconi Company. It has a frequency 
variation of only 30 millionths of a cycle at 100KC and is 
one of the most stable and accurate frequency standards available 
in production in the world. 

The oscillator, which has a short term frequency stability 
of better than 3 parts in 10 , ° and an aging stability of 1 part 
in 10 ! * per month, produces three simultaneous standard frequen¬ 
cies of 100KC, 1MC and 2.5MC. 

The oscillator uses a highly polished, 2.5MC, 5th overtone 
AT cut crystal, developed and manufactured by the company’s 
own quartz crystal factory. This polishing process is carried 
several stages further than in the production of a normal crystal. 
There are eight perfect interfaces within the crystal, Which has 
a “Q” of over 6 milion. Gold contacts are thermally evaporated 
on to two of the outside faces of the crystal. 

The utmost temperature stability of the crystal and oscillator 
is ensured by enclosing them in the inner of two ovens, both 
of which are proportionally controlled and sensitive to temperature 



To operate to best advantage with the "Early Bird" 
satellite, 22,000 miles above the south Atlantic, Britain's 
Goonhilly Downs Tracking Station has recently undergone 
a £\ million refit. The "dish" has been re-surfaced with 
a central paraboloid 25 feet across, surrounded by 24 
stainless steel "petals," which can be individually ad¬ 
justed to provide maximum accuracy. Transmitting power 
is 8KW, highest in the world, while masers can amplify 
incoming signals ranging in strength as small as one 
ten millionth part of a watt. The station will take its 
turn with other European installations handling traffic 
from Early Bird. 

changes of as little as one thousandth of a degree. In addition, 
the crystal is operated at the extremely low power level of 
i microwatt. 

The crystal output is fed into a frequency division stage 
to obtain the 1MC and 100KC outputs with high-phase stability. 
These circuits, together with the buffer output stages, use fully 
transistorised printed circuit boards. 

The accuracy and stability of this device makes it ideally 
suited for navigational guidance systems, computers, satellite aerial 
guidance, military and defence uses and many other applications 
in high precision systems. 

First Nuclear Pumping Station 

Agreement has been announced on joint construction by 
the State of California and the United States Atomic Energy 
Commission of the world’s first pumping station to rely on 
nuclear energy. 

Designed to lift 108 million gallons per hour a distance 
of 2,000 feet over the Tehachapi mountains, the pumping 
station would need some 525MW of electric power. 

Two sites are under consideration, one at Tehachapi and 
the other on the coast, where an experimental water desalting 
plant could be operated in conjunction with the project. 

It is planned to use a new reactor type at the site, called 
a ‘‘Large Seed-Blanket Reactor.” This has been under development 
for two years and is the only design using water as a cooling 
medium to offer the possibility of breeding large amounts of 
fresh atomic fuel in a blanket of thorium surrounding the active 


nuclear furnace. It may make more new fuel than is actually 
consumed. 

Switch Worked By Weightlessness 

A switch which makes connection when its mechanism goes 
into weightless condition has been developed by the United 
States Atomic Energy Commission, Washington 25, D.C., and 
is available for non-royalty licensing. While developed for rocket 
work, it could also be used on high-speed aircraft. 

The switch consists of an insulating spherical chamber with 
upper and lower electrodes projecting into it. It also contains 
a small quantity of mercury, which lies in the lower part of 
the hollow ball while gravity is at work. In weightlessness, when 
gravity is not a factor, surface tension forms the mercury into 
a ball and it connects the electrodes, closing the circuit. 

Energy From Waves 

A small device that uses the motion of waves to run a 
generator, charge a battery or transmit a signal has been developed 
and tested. 

It works in the same way as the mechanism of a self¬ 
winding watch and was devised by staff of the Hamilton Watch 
Company, of Lancaster, Pennsylvania. 

A possible application is to generate power so that buoy 
lights can be made to burn indefinitely, without maintenance 
or replacement. It could also power instruments or wind chrono¬ 
meters and be used in remote, unattended locations. 

The gadget, which weighs under lib, could be adapted for 
cars or aircraft, or any situation where random motion is 
normally present. For example, it could be used to wind car 
clocks and provide power for meteorological airborne instruments. 

Winding Up The Entenna 

For the motorist who likes gadgets there is now a telescopic 
radio antenna which can be extended or retracted from the 
driving seat by turning a handle fitted either to the dashboard 
or under it out of sight. 

Made by Kokusai Bocki Unyu K.K., No. 20, 1-chome, 
Aioi-cho, Naka-ku, Yokohama, it is going on the Japanese 
market shortly and will sell for about £.stg2. The antenna will 
extend to four feet and can be retracted and held at any 
required length. No power is needed from the car battery. 

Speedometer For Sailing 

Speedometers for use in sailing, so sensitive they will show 
changes of 1/ 100th of a knot, will be available this spring 
from the Raytheon Corporation, of Lexington 73, Massachusetts. 
Raytheon recently bought manufacturing rights to the device 
which was used last summer on the America’s Cup defender, 
Constellation, to show the effect of minor changes in the set 
of her sails. 

The Raysail speed indicator has three scales: 0-6 knots, 
0-12 knots and an expanded one-knot scale over the full range 
of the dial. The expanded scale can be used at any speed to 
snow tiny speed changes due to changing the position of sails. 



Quick Colour Matching 

Equipment claimed to be capable of solving many colour¬ 
matching problems, particularly in the textiles, plastics and paint 
industries, has been developed by Pretema AG, of Birmensdorf- 
Zurich, Switzerland. 

Called the Pretema colour computer, it can be used to 
estimate the different types and quantities of ingredient required 
to produce a given colour and, it is claimed, its use eliminates 
experimental dyeing or shading. 

Initially, the computer needs to be fed with information 
about the light-reflecting characteristics of the colour to be 
matched and of the differing shades of dye stuff that will make 
up the final colour. The various colour measuring instruments 
now on the market can be used to provide these data. 
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ROLA FERRITE LOUDSPEAKERS 



FEATURE AN EXCLUSIVE ISOLATOR 



FOR UNEQUALLED EFFICIENCY! 


Why are Rola Ferrite Magnet Loudspeakers 
more efficient than equivalent conventional 
types? It is because the housing of each Rola 
Ferrite Magnet Loudspeaker is isolated from 
the magnetic circuit by means of a disc of 
non-ferrous metal which provides an air gap 
between the housing and the magnetic unit. 
The presence of the disc introduces a large 
reluctance in the path of any stray field which 
might travel through the housing and cause 


Patent Applied For . 


OLA S 


PECI AL 


p 


external interference. Inclusion of the 
"isolator" disc also confines the magnetic 
energy to the working area to provide higher 
acoustic efficiency. 

These are only two of the reasons why 
Rola Ferrite models are superior! 

In addition to the Rola Ferrite range, which 
is now almost complete, a range of Alnico 
magnet models is also available. 


RODUCTS PTY. LTD. 


THE BOULEVARD, RICHMOND, VICTORIA. PHONE 42 3921. N.S.W. OFFICE: CALTEX HOUSE, KENT STREET, SYDNEY. PHONE 27 6147. 


24 


ELECTRONICS Australia. Julv ioac 












SCIENTIFIC NEWS—coni. 


Once all the information is fed in, says Pretema, the 
computer will calculate in about 15 seconds how much of each 
dyestuff is needed to produce the required shade. 


Heating From Ceiling 

Electrical resistance units which look like blotting paper 
are incorporated in a new ceiling heating panel made by United 
States Gypsum Company, of 101 S. Wacker Drive, Chicago 6, 
Illinois, U.S.A. The heating unit is a sandwich of a sheet of 
colloidal graphite and silica between two outside sheets of asbestos 
the whole only about 1 /64th inch thick. Copper strips along 
two edges are the electrodes. 

This unit is built into each ceiling panel, which looks 
like ordinary gypsum board. However, when connected to the 
United States mains voltage of 110 volts, the panel’s heat is 
about 100° Fahrenheit and keeps the room below warm. Panels 
cost about 25 cents per square foot and use 15 watts per square 
foot. 


Instant Lightweight Concrete 

Production of dry, ready-mixed powder for lightweight 
concrete, which can be stored until required and then needs 
only water to make it ready for use, is reported by J. G. 
Gasbetonwerk GmbH, of Entering bei Fursteinfeldbruck Germany 

Lightweight ash and clinker has quickline added to it and 
is ground to a fine powder. Since the quick lime reacts chemically 
with any water that is present, dry cement can be added without 
fear of it prematurely setting. An advantage is that heat need 
not be applied to prevent the powder sticking during grinding. 

Oil Disposal At Sea 

A process for disposing of unwanted oil in ships has been 
patented by Simmering-Graz-Pauker, of Mariahilfer Strasse 32, 
Vienne 7. The oil is burned in the ship while it is still at sea. 

Apparatus installed in the engine room operates a suction 
float device which collects the oil from the surface of the 
bilge and feeds it to a tank and thence to a burner. The 
apparatus can be utilised to generate steam and hot water and 
in some circumstances could replace the ship’s heating furnace, 
as well as obviate the need for oil separators and dischargers. 

Synthetic Yarn Process 

The readiness of a crimped synthetic yarn to “snap-back” 
after stretching is important in garments like swimsuits and 
tights. Moulinage et Retorderie de Chavanoz, of Chavanoz (Isere), 
France, now claims this property can be considerably improved 
by wetting the hot, partly twisted yarn as it is being further 
twisted. 

Wetting can be done with an oil or with water containing 
a sizing agent. The process also facilitates separation of the 
fibres so that tyeing is improved, says the company. 

Distance Recorder For Yachtsmen 

A navigational aid for yachtsmen reported on by Michael 
Sumner recently in the B.B.C. General Overseas Service “New 
Ideas” program is an electronic distance recorder made by Marine 
Electronics Limited, which was on view at the international 
Boat Show in London. 

Most yachtsmen agreed, said Sumner, that it was second 
in usefulness only to an echo sounder. This “Sealog” instrument 
recorded in decimals to one-hundredth part of each nautical 
mile travelled, up to the last fraction short of 10,000 miles. 
“Its 21 transistors, powered by an ordinary 12 or 24-volt battery, 
are housed in a splashproof container no larger than a cigar 
box. The same maker’s ‘Seaspeed’ speedometer provides the 
operating signal; and the recorder, wfffich functions in temperatures 
of minus-5 to plus-40 Centigrade, has only two simple controls— 
one to switch it off or on and operate the dial light for 
readings, the other to reset the log to zero whenever necessary. 
It is a highly lefficient instrument specifically designed for yachts¬ 
men and priced in Britain at £45.” 

Making Iron Stronger 

By bubbling nitrogen gently through molten iron Hants 
Fourneaux de Rouen, S.A., of 33 Rue de Mogador, Paris, 9e, 
claims to cast a product that is stronger and more resilient 
than usual. Slag is also easier to remove from the melt before 
it is cast. 

The technique is a modification of a process developed by 
Air Liquide S.A., of 75 Quai d’Orsay, Paris, 7e, but this is 
the first time nitrogen has been used, say the companies. 

Oiling The Dough 

Equipment for applying edible oil to pieces of dough as 
they emerge from a bread moulding machine has been patented 
by Australian Bakels (Pty.), of 39-47 Derby Street, Lidcombe, 
New South Wales, Australia. 

The equipment is contained within a casing with hinged 
doors at each end and is fitted over the conveyor carrying 
the dough to the baking oven. As the pieces pass through 
they are sprayed with an oil “mist" and it is claimed that 
wastage of oil is avoided and speed of production unaffected. 
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It is said to be a great improvement on the manual brushing 
or impregnated pad methods commonly used. 

Measurements Of Stress 

A quick method for determining the internal stresses in 
rectangular slabs for various edge and support conditions has 
been developed by Mr Yair Tene, of the Technion Institute 
of Technology, Israel. 

The method involves the use of an electronic computer. 
In most cases, the load-bearing capabilities of slab floors or 
ceilings do not require any special studies, it is explained, but 
when architects or engineers vary the spacing or size of supporting 
elements calculations get too complicated for the conventional 
methods applied by structural engineers. 

The Technion Research and Development Foundation, of 
Hadar Hacarmel, Haifa, plans to make the method available 
to engineers. 

Keeping Flowers Fresh 

Cut-flowers will stay fresh during transit, says Expa A.G., 
of 2 Steinbockstr., Chur, Switzerland, if they are sealed in 

plastic envelopes that contain a mixture of oxygen, nitrogen 
and carbondioxide. 

According to a patent taken out by the company, tulips 
and orchids need about 15 per cent oxygen, narcissi 12 per 
cent, freesias and carnations 10 per cent and roses 5 per cent. 
The carbon-dioxide content should be about 5 per cent and 

for all except orchids the gases should be precooled to minus 

5° Centigrade. Gas pressures should be between 201b and 281b 

per square inch, says the company. 

Identifying The Fertiliser 

Coloured resins that can be sprayed on granular or lumpy 
fertilisers to produce a skin that breaks down slowly in the 
soil, releasing nutrients to plants at a controlled rate, have 
been patented by Badische Anilin and Soda-Fabrik A.G., of 
Ludwigshafen-Rhein, Germany. The coatings are non-tacky. 
allowing easy mechanical handling of the granules, and a range 
of colours is available so that users can tell one fertiliser from 
another at a glance. 



An Industrial Gas School, conducted by the Austra¬ 
lian Gas Association, was held recently in the Aus¬ 
tralian Gas Light Company's head office in Pitt St., 
Sydney. Purpose of the School was to discuss and 
demonstrate a variety of ways in which gas can be 
converted directly into electric power. Although most 
of the systems are still in the experimental stage, gas 
companies all over the world—encouraged by the 
discovery and development of natural gas deposits — 
are looking forward to the time when it wilt be 
completely practical tor large buildings to derive all 
their power requirements from a single gas supply. The 
gas will be used directly for cooking, space heating, 
incineration, etc., and indirectly via converters to pro¬ 
vide power for lighting and appliances. The picture 
shows Dr A. S. Fitzpatrick, Chairman of the Industrial 
and Commercial Gas Committee of the Australian Gas 
Association (right) demonstrating a gas operated fuel 
cell to "ELECTRONICS Australia" Assistant Editor, 
Philip Watson. 
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METERS 


68 RANGES —OVERLOAD CUT-OUT 

0-10 AMPS 0-2500V AC & DC. 


This is a very robust multimeter which will measure 
both AC and DC voltage and current, db, output, capacity 
and inductance, also resistance, to 50 megs. The 88B is 
fitted with a resettable overload cut-out, also a reverse 
polarity facility. The Taylor centre pole meter has an anti¬ 
parallax scale which is calibrated in three colours. 

A high-quality leather case (optional extra) is available 
for protection during transport. 


SPECIFICATIONS 

Sensitivity DC: 20,000 opv; AC: 2,000 opv. 

Accuracy DC: 2 per cent. AC: 3 per cent. 

Volts DC: 0-2500 (13 ranges), 25KV with probe 

(extra). 

AC: 0-2500 (11 ranges). 

Current DC: 0-1000mA (13 ranges). 

AC: 1-lOOOmA (9 ranges), AC and DC: 
0-10 A. 

Resistance 1 ohm-50 megs. (5 ranges). 

Output As in AC ranges. 

Capacity lOOOpF-lOOuF (4 ranges). 

Inductance 0.2-20H (2 ranges). 

DB —10 to +68 (9 ranges), 0=lm\V in 600 

ohms). 


88BMULTIMETER 
PRICE: £39/15/- 


Plus Tax at 12^2 per cent for Sydney 
Slightly Higher Interstate 




MODEL 101 
PRICE £31/15/. 

Plus Tax at 12^2 per cent 
F.O.R. SYDNEY 
Slightly higher Interitate 


MODEL 101 

Sensitivity DC: 100,000 opv 

AC: 5,000 opv 

Accuracy DC: 2%: AC: 3% 

,Volts DC:0—1,000 (7 ranges) 

25KV with probe (extra) 
AC: 0—1,000 (5ranges) 
Current DC: 0—250uA (3 ranges) 

0—1000mA (2 ranges) 
0—10 amps (2 ranges) 
Ohms 0 — 200 megs (4 ranges) 

Db —10 to -f-62db (5 ranges) 

Output 0—1000V (5 ranges) 

Scale 5" anti-parallax 3 colour 

Extras Leather carrying case 

Size: Weight 8*/|" x V/j" x 4 / 2 —4|lbs 


MODEL 127A 

Sensitivity DC—20,000 opv. 

AC—1,000 opv. 

DC:—3 % FSD: AC—4% FSDl 
DC:0—1,000 (7 ranges) 1 
25KV with probe (extra) 

AC:0—1,000 (5 ranges) 

50/uA—100/mA (4 ranges) 
Shunts to I0A available 
0—20 megs (3 ranges) 

—10 to T 62 db (5 ranges) 
ize I lb: 5%" x 3%" x l%" 


Accuracy 

Volts 


DC 

Current 

Resistance 

DB 

Weight: S 



MODEL I27A 
PRICE £15/-/- 
Plus Tax at 1 2/2 per cent 
F.O.R. SYDNEY 
Slightly higher Interstate 


JACOBY, MITCHELL 


469-475 KENT STREET, SYDNEY 


MELBOURNE: 

15 ABBOTSFORD STREET, 
NTH. MELBOURNE 
(30-2491-2) 


ADELAIDE: 

77 WRIGHT STREET 
(LA5117) 


& Co. Pty. Ltd. 

(26-2651) 



BRISBANE AGENTS: 

T. H. MARTIN PTY. LTD., 
WILSON HOUSE 
CHARLOTTE ST. (2-1785) 


PERTH AGENTS: 

C. F. LIDDELOW & CO., 
59 MIDGELEY STREET, 
RIVERVALE (6-2305) 
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Rust-Preventive Spray 

Marketed by Rocol, of Rocol House, 
Swillington, Leeds, England, is a thin-ftlm 
rust preventive called Rocol T.F.P. Spray. 
The spray—in 12oz pressurised containers 
—is designed for applying a clear, trans¬ 
parent, five-micron-thick film, which is stated 
to be water and moisture repellent. 

It is claimed that after treating metal 
compounds the film does not interfere with 
subsequent assembly or with tolerances of 
precision equipment. The film is easily re¬ 
moved with kerosene or other light petrol¬ 
eum products. The pack has a covering 
capacity of about 50 square feet. 

Heat-Resistant Rubber 

A heat-resistant, fluorinated, synthetic 
rubber has been developed by Montecatini, 
Largo Donegani 1, Milan, Italy. It is called 
Tecnoflon. It keeps its rubbery resilient 
qualities after long use at temperatures as 
high as 200°C and can be used for short 
periods up to 300°C. 

Tecnoflon is also resistant to many 
chemicals such as lubricants, aromatic fuels, 
chlorine solvents and inorganic acids. It 
is therefore very suitable for use in many 
industries. It can be fabricated into high- 
precision components of many types and 
dimensions—rings, plates, seals, diaphragms, 
and so on. 

Microwave Aerial 

A new form of aerial for the radio 
towers that receive and transmit television 
pictures and telephone calls between cities 
by very short waves has been developed in 
Britain. The aerial is cheaper and smaller 
in size than other aerials used for the same 
purpose until now. 

Radio waves at high frequencies behave 
like light waves and can be focused in the 
same way* The scientists designed the new 
aerial on similar lines to the Cassegrain 
optical system for a telescope which dates 
back to the 17th century. 


In this system, light rays are collected by 
a large concave mirror and reflected on to 
a small convex mirror in front of it. The 
image is reflected from this through a hole 
in the centre of the larger mirror. The 
system produces a more precise and sharply 
focused image than could be obtained by 
direct viewing. The new aerial will be 
used for the first time on a microwave link 
between Britain and France now being built. 
Standard Telephones and Cables Ltd., Con¬ 
naught House, Aldwych, London, W.C.2. 
Australian Agent: Standard Telephones and 
Cables Pty., Sydney and Melbourne. 

Paper-and-Plastics 

One of the leading Swedish wood¬ 
processing companies, the AB Billingsfors- 
Langed (Billingsfors, Sweden), has developed 
a novel material for beer and beverage 
bottles, consisting of a combination of paper 
and plastic, which is claimed to be both 
gas tight and pressure proof. Special mach¬ 
inery for the production of the bottles is 
under development in co-operation between 
the brewery group Prippbryggerierna (Stam- 
gatan 18, Goteborg) and th? packaging 
company Ahlen and Akerlund Forpackning 
AB (Laholmsvagen, Halmstead, Sweden). 
The idea is that the production of bottles 
with this machinery should be performed 
in the breweries, while the material will be 
delivered by the wood processing company. 

The bottle type which has been developed 
is long and slender, with a slightly conical 
form, and takes 450ccs (4/5 pint). 




New materials have greatly simpli¬ 
fied the job of building shielded 
rooms. The Cccoshield CP system 
offers 4 ' x 8‘ plywood sheets, faced 
with high permeability steel, which 
can be erected on studs, using ordin¬ 
ary carpentry techniques. Joints are 
covered by 3" wide high-permeability 
tape, affixed with conductive adhes¬ 
ive. Line filters, vents and doors are 
available as accessories. (Emerson & 
Cuming, Inc., Canton, Massachusetts, 
U.S.A. In Australia Wm. J. McLellan 
& Co. Pty. Ltd., The Crescent, Kings - 
grove, NS W. 

FrTPONirs AmttaiiiL Juiv* 1965 


From the Ballantyne Laboratories 
comes this high-performance digital 
voltmeter, which measures DC with 
full-scale sensitivities from IQOmV 
to 7000V and AC with full-scale sen¬ 
sitivities from lOmV to 1000V. Fre¬ 
quency response is from 30cps to 
250KC and accuracy of the order 
0.25% (Details from Sylvan Gins- 
bury Ltd., 72 West 4Sth St., New 
York, NY, U.S.A.) 

Proper Pressure Portrayed 

Plastic valve caps showing the recom¬ 
mended car tyre pressure are now being 
made by Explora N.V., Postbus 60, Bussum, 
Holland. 

The correct pressure in pounds or kilo¬ 
grams is printed on top of the cap under 
a small plastic magnifying lens. Drivers or 
petrol station attendants are therefore spaied 
the trouble of checking the correct pressure. 
Caps can be supplied to match any tyre. 

Whistle Warns 

Whistles on a new line of vacuum cleaners 
warn the housewife when the dust bag is 
full and needs emptying. The canister type 
Empress cleaner made by Eureka Williams 
Company, of Bloomington, Illinois, also has 
an indicator on top of the canister for 
the same purpose. 

As the bag fills with dust, a red pointer 
on the indicator moves upward to show 
how much capacity is left. When it reaches 
the top, the whistle sounds. 



World-famous 

miniature 

Soldering Instruments 



NO SWITCH 
NECESSARY 
WITH ORYX — 

The element is 
rated for 
continuous 
running, thus 
avoiding switch 
troubles and 
warming-up delays. 


Weighs less than 
1 oz. yet does the work 
of heavy irons. Long-life ele¬ 
ment and replaceable bits 
ensure years of service. 
There’s an ORYX designed 
to meet your precise require¬ 
ments. 

A ustralian Distributors 

MANUFACTURERS SPECIAL 
PRODUCTS PTY. LTD. 

47 York St., Sydney. 2 0233, Ext. 279. 

M.488 
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ELECTRONIC 

TUNING 

STANDARD 


musical tuning, but expressed 


Last month, we carried an article on 
in the terminology of electronics. In this article, we suggest a design 
for an electronic tuning standard, which can be built around compon¬ 
ents and techniques borrowed from electronic organ practice. It could 
be a valuable asset to readers working with electronic organs or other 
electronic musical instruments. 


By Neville Williams and John Davidson 


instruments than any conventional audi 
generator. If it turned out to be stable 
by musical standards, so much th 
better. There was one way to find out- 
which is the precise reason for th 
instrument as pictured coming int 
being! 

During the 18 months or so that th 
instrument has been on hand, in horn 
and laboratory, it has proved invaluabl 
when working with basic tone generator 
and it is quite stable enough to serv 
as a tuning standard, if kept in adjust 
ment. With its aid, an organ in a horn 
or church can be tuned in a few minute 
and almost in silence. 


T HE idea of building some kind of 
electronic tuning aid came out of 
work we were doing at the time with 
the electronic organs. In turn, the article 
featured hast month, on the principles of 
tuning itself, grew out of our thinking 
about a tuning aid. 

In examining the whole question, we 
read many articles and considered many 
ideas, our reactions being more or less 
as set out in the last issue. As far as 
we could discover, there is no such 
thing as an accurate and unambiguous 
electronic tuning aid which, from the 
constructor’s point of view, could also 
qualify for the description of “simple.” 

One commercial instrument, which 
did take our fancy, uses an L/C oscil¬ 
lator to produce a basic octave, indivi¬ 
dual semitones being obtained by switch¬ 
ing to appropriate tappings along the 
resonant inductor. Output from the 
oscillator is used to drive an amplifier, 
thence synchronous motor and strobe 
wheel. 

The signal for comparison and adjust¬ 
ment is passed through a separate 
internal amplifier, to operate a strobe 
light. When the incoming signal is in 
tune with the reference semitone, the 
strobe pattern appears to be stationary. 
The instrument can be checked during 
use by strobing a particular semitone 
against a fork or other reference fre¬ 
quency and varying a small capacitor 


across the oscillator. It is assumed that 
the adjustment will be effective for all 
other semitones. 

To duplicate this instrument in the 
home workshop might not be easy, how¬ 
ever. 

While the strobe system could doubt¬ 
less be replaced by a relatively simple 
oscillographic display, the job of design¬ 
ing a suitably tapped inductor, and 
duplicating it precisely in production, 
appeared to be a formidable one. Mis¬ 
placed tappings would emerge as built-in 
frequency errors, which could only be 
discovered and compensated by cross- 
reference to another accurately adjusted 
tone source. 

A couple of transformer production 
people, with whom we discussed the 
matter, were not at all optimistic about 
the prospects. 

Faced with this problem, we began 
to wonder about an oscillator system 
adapted from the Stromberg/Playmaster 
organ. After a “settling in” period, these 
oscillators stay in tune for months, or 
even years on end, though admittedly 
in the relatively stable environment of 
an organ console. They might be less 
tolerant of the conditions inside a port¬ 
able instrument case. 

On the other hand, even a somewhat 
unstable octave of semitones would still 
be a lot more accurate and convenient 
to somebody working with electronic 


A valuable feature is that the instru 
ment can be set against a C-523 fori 
and then adjusted against itself by th 
beat method for exact tempered seal 
intervals, thus by-passing problems du< 
to tolerance errors in the components 
It may logically be asked what advan 
tage such an instrument could have whei 
it relies for its setting up on the ver 
procedure which it is designed to rende 
unnecessary! 

The answer to this lies simply in thi 
fact that the instrument can be set ant 
checked out, from time to time, a 
leisure on the service bench, using it; 
in-built indicator system to simplify tht 
job. This is a great deal easier thar 
following the same procedure on indivi 
dual and strange instruments in equally 
strange environments. At least, that i< 
how the author has found it! 

At first glance, it might appear tha 
such an instrument, with the facility 
for cross checking semitones, would neec 
four shared oscillators, as in the Strom 
berg/ Play master and early Thomas 
organs, to provide the requisite twelvt 
semitones of the reference octave. 

A little figuring, however, showed tha 
only two basic oscillators will be re¬ 
quired, each providing six tone intervals 
The first must provide middle C, D 
E, F-sharp, G-sharp and A-sharp. 


At right is the circuit 
of the tuning standard. 
The respective semi¬ 
tones are produced by 
two oscillators which are 
symmetrical but stag¬ 
gered in tuning by one 
semitone. The CRO 
circuitry provides visual 
indication of beat 
effects, both within the 
instrument for self-tun¬ 
ing and between the in¬ 
strument and external 
signals. 



The picture at top left shows the complete prototype tuning standard, with 
the individual semitone tuning pots covered by a piece of aluminium angle. 
The picture above shows the controls, close-up, with the cover removed. The 
top of the case is perforated to minimise heat rise. 
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Scales and their use 


A total of 17 scales covering fundamentals with their inverse scales, second and third powers, logarithms, exponential 
and trigonometrical functions, etc. 

The disks are made of durable hard white plastic finely engraved and filled with black with major reference points 
picked out in red. 

The cursor is of clear plastic, finely engraved and filled with red. 

Each calculator is packed in a solid plastic pouch with a 20 page instruction book printed in crisp, easily read, English. 
Made by Hoshi Discal Rule Works and distributed in Australia by— 


R. W. EASTERBROOK PTY. LIMITED 

123 Camberwell Road, Camberwell, Victoria. 82 7261 
10 Angas Street, West Ryde, N.S.W. 80 4524 


50/- Posted 
Including Tax 
Cheque or P/N. 
with order 
please ! 
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A top view of the 
instrument , with 
most of the com¬ 
ponents visible 
and marked for 
identification . To 
minimise hum 
fields from the 
transformer f the 
CRO tube neck 
was wrapped with 
nu-metaj but this 
was not in place 
when the picture 
was taken. The 
two tab pots for 
adjusting the pulse 
rate indicator are 
just visible on the 
rear lip of the 
chassis . 



.NEON 


SPEAKER 


SWITCH SI 


SWITCH S2 


FOCUS 


CRO HEIGHT 


OUTPUT 

TRANSFORMER 


CAPACITORS 


6BM8 


II2AX7 


I2AX7 


POWER TRANSFORMER 


INDUCTANCE 
(BLUE OSCILLATOR) 


INDUCTANCE 
(RED OSCILLATOR) 


POWER CORD 


The second must provide C-sharp, 
D-sharp, F, G, A and B. 

If these combinations are checked 
against the tuning procedure set out 
last month, it will be found that it does 
not simultaneously involve any two notes 
in the one group. 

The prospect thus emerged of design¬ 
ing the instrument around a 
twin triode, with each section providing 
six-tone intervals, as outlined. It remain¬ 
ed lo be discovered whether the oscilla¬ 
tor would function reliably over a near- 
octave range, whether the tuning 
capacitors required would be practical 
values and whether the original scheme 
of varying the grid resistor as a fre¬ 
quency vernier would still work out. 

To cut short a rather long story, 
practical tests indicated that, with slight 
amendments to the original organ genera¬ 
tor circuit, it could be made to cover 
the required frequency iange. It involved 
using the same inductor as for the 
original middle-C triplet in the organ 
(code, yellow leads) and tuning capaci¬ 
tors ranging downward in value from 
.02uF—fortunately in practical values. 

Figures already published for the 
inductor indicate that it involves 5300 
turns of 40B&S enamelled wire, bobbin 
wound and centre-tapped. Inductance is 
adjustable, by means of the core, from 
32 to 8 Henries. 

We should stress here that the tuning 
capacitors are quite critical, as indeed 
they are in the original organ or any 
•other such instrument. They must be 
Slyroseal or equivalent components, 
stabilised and to close tolerance, prefer¬ 
ably better than 5 per cent. The toler¬ 
ance is all the more important in this 
case because the one setting of the 
adjustable choke must serve six notes— 
not three as in the original design. There 
is therefore less opportunity for com¬ 
pensating stray capacitance values with 
counter adjustment to the inductor core. 

The most practical set of values is 
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as shown on the circuit. This involves 
six main tuning capacitors ranging in 
value from .02uF to .0056uF and of 
the type as mentioned. Five of these 
capacitors have to be shunted with 
smaller but standard capacitors to give 
the requisite total value. While the 
figures specified will probably be right, 
the shunt values do give opportunity 
for easy manipulation of all but the 
lowest semitone to keep it within range 
of the appropriate fine frequency adjust¬ 
ment potentiometer. 

The potentiometers, by the way, arc 
1M A-taper (linear) tab types with 
knurled, slotted shafts, capable of being 
turned either with fingers or a screw¬ 
driver. 

While the small shunt capacitors must 
also exhibit good stability (preferably 
Styroseal but NOT high-K ceramic) they 
are not as critical as the larger value 
across which they are shunted. Obviously 
enough, percentage variations in a low 
value shunt component diminish to a 
much smaller percentage when related 
to the total parallel capacitance. 

The two oscillators required can use 
identical capacitor networks since they 
require to deliver a similar sequence of 
tones, but displaced by a semitone. A 
mere touch on the inductor core adjust¬ 
ment is sufficient to shift one oscillator 
by this amount. 

The selection of individual notes 
obviously calls for switching to bring 
into circuit the appropriate tuning capa¬ 
citor combination and a pre-set potentio¬ 
meter by which the particular note is 
tuned. A variety of switching arrange¬ 
ments is obviously possible and we spent 
a good deal of time debating the pos¬ 
sibilities. 

However, having respect to the pur¬ 
pose of the instrument, we decided to 
concentrate the entire switching function 
around a multi-band 12-position rotary 
switch. What appears on the panel 


looks quite logical, therefore; what goes 
on inside is more subtle. 

On the front panel, the 12 positions 
of the switch are simply marked in pro¬ 
gressive semi-tones, from middle-C at 
the top, clockwise through to B above 
middle-C. Setting the switch to any 
selected position makes available that 
particular semi-tone for external refer¬ 
ence. 

What goes on in the switching is 
perhaps best indicated by considering 
specific examples. Consider position 1, 
for middle-C. 

On this position, switch section Sle 
connects an .02uf capacitor across the 
inductor of the lower oscillator, while 
Sic brings into circuit the pre-set poten¬ 
tiometer for exact middle-C tuning. 

At the same time, Sla shorts the grid 
side of the upper oscillator to earth 
when the '‘Cal.-Single Tone 1 ' switch S2 
is closed. 

On the next switch position, represent¬ 
ing C-sharp, the short is transferred to 
the lower oscillator, while the upper one 
is connected to the .02uF capacitor and 
pre-set pot necessary to produce this 
particular note. 

So the sequence is followed, through 
to B, involving the upper oscillator, its 
.0056uF capacitor and the relevant 
potentiometer. 

On the circuit, by the way, the upper 
and lower oscillators have been respec¬ 
tively marked “Red” and “Blue.” This 
coding, if carried through the wiring, 
switching, etc., even to appropriate ink 
or paint spots, makes it somewhat easier 
to keep track of things when building 
the unit. 

However, don’t confuse it with 
the coloured leads by which the ori¬ 
ginal organ inductors were identified. 
For this instrument, you need two 
identical inductors, intended for the 
middle C triplet and identified in the 
original organ by yellow leads. 

It will be obvious enough that the 
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| THE STANDARD in PRECISION & RELIABILITY I 

I QUALITY TRANSFORMERS 


SUPPLIERS OF A COMPLETE RANGE OF... 

POWER, AUDIO & STEP DOWN 
T R A N S FO »MiRS 

AMD 

- , . 

for special applications! 






TRANSFORMER FOR VARIABLE POWER SUPPLY 
(“Milliard Outlook”, Jan/Feb 1965) 

Type PT 5526 - - - Primary 0 - 220/240 

Secondary 1 8 - 0 - 18V 
(2.5 Amps. D.C.). 


TRANSFORMER KIT FOR 45 WATT 300V. OC/DC CONVERTER 
P.S. 25 

Comprising the lightweight “Toroidal” Power 
Transformer complete with Filter and R.F. 
Ferrox-cube chokes. 

POWER TRANSFORMER FOR TRANSISTOR POWER SUPPLIES 

Type PT 5502 - - - A universal type power trans¬ 
former for various Transistor 
Power Supply applications. 

Primary 240V. Sec. 2 x 22V. (1.25A) or 44V. CT. 
(1.25A) or 22V..(2.5V.). 


POWER TRANSFORMER FOR “MULLARD” BATTERY CHARGER 


Type PT2215 . . . specially designed for the latest 
“Mullard” Compact Battery Charger. 


FULL RANGE OF DATA SHEETS AVAILABLE 



POST THIS COUPON to 

A & R TRANSFORMERS PTY. LTD. 

46 LEXION RD„ BOX HILL. P.O. BOX 170 

NAME. 

ADDRESS. 


Please send fhe following leaflels — 

I I POWER TRANSFORMERS 
I | AUDIO TRANSFORMERS 
1 1 STEP-DOWN TRANSFORMERS 

| | SPECIAL TRANSFORMERS 

(Mark X in square) 


1 

1 

a 


32 


Oil 


ELECTRONICS Australia, July, 1965 





































NEGATIVE 
v SUPPLY 


TO SWITCH 
*— SI 


WIDTH 
TAB POT. 


MICROPHONE 
= AMPLIFIER 


6BM8 


I2AX7 


I2AX7 


TONE 

AMPLIFIER 


.■ BLUE . 
OSCILLATOR 


.RED 

OSCILLATOR 


3 POWER SUPPLY 


HORIZONTAL 

AMPLIFIER 


VERTICAL 

AMPLIFIER 


NEON FLASH RATE 


An underneath view of the instrument , again with the major component groups 
marked. The design calls for high stability resistors in certain positions, 
while the oscillator tuning capacitors must be as specified in the article. 
Advertisers may or may not make metalwork for this project available, de¬ 
pending on demand. 


switching is designed to accomplish 
more than has thus far been explained. 

Returning to the earlier example, 
when the switch is in position 1 for 
middle-C, the lower oscillator is set up 
to produce this particular note and this 
is the only one which will be produced 
as long as S2 is closed. 

However, cross-connections in Sid and 
Sib connect the upper oscillator to its 
components to produce the note G. 

If S2 is now opened, both oscillators 
will function and the two notes will be 
available simultaneously in the output 
circuitry, producing the characteristic 
C-G beat. 

Again, with the selector switch in 
position 2 for C-sharp, the upper oscil¬ 
lator produces this note, but the lower 
one is switched to produce G-sharp— 
and so on through the octave. 

In short, the switching performs two 
major functions: 

(1) It ensures that a reference tone 
is always available corresponding with 
the switch positions as marked, from 
middle-C to the B above. 

(2) It simultaneously switches the 
alternative oscillator to the appropriate 
note in the beat tuning sequence, this 
second note being suppressed or other¬ 
wise according to the setting of S2. 

Thus, in the “Calibrate'’ position of 
S2, the switching performs the function 
of playing pairs of notes together, ready 
for the constructor to adjust the fre¬ 
quency of the second note in each case, 
according to the appropriate beat rate. 
More will be said about this later in 
the article. 

Since the switch has to be a 12- 
position type, separate decks are neces¬ 
sary for each pole, or function. 

Function Slf has nothing to do with 
the basic oscillator circuit and will be 
mentioned elsewhere. 

Output from the two oscillators is 
combined by a simple mixing circuit 
and made available to two separate 250k 
potentiometers. This mixing circuit, by 
the way, serves the additional purpose 
of isolating the two oscillators from each 
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other to prevent “pulling” effects as har¬ 
monics approach coincidence. 

One of the potentiometers is a panel 
control, feeding the signal to the grid 
of a 6BM8 pentode which, in turn, drives 
a small loudspeaker on the panel. 

From this loudspeaker, the individual 
semitones are available directly for 
acoustic reference while, for setting up 
and subsequent checking, the pairs of 
notes and their beats can also be heard. 

To economise in current drain and help 
keep down heat dissipation in the case, 
the 6BM8 pentode operates in DC cas¬ 
cade with a 150-volt regulator tube, 
from which is supplied the two oscilla¬ 
tors. 

As a result of this, the voltage avail¬ 
able for the 6BM8 and the power out¬ 
put is limited, though the sound level 
from the loudspeaker is still ample for 
the purpose. 

In fact, the instrument would be quite 
useful if this were the limit of its facili¬ 
ties. 

However, while experienced musicians 
have no trouble in transferring pitch 
from octave to octave it is not always 


so easy foi me untrained person, par¬ 
ticularly when adjusting notes in the ex¬ 
treme treble register or from the pedal 
bass. 

The job is greatly simplified if an 
oscilloscope is available, the reference 
note being fed to one set of deflection 
plates and the note to be tuned to the 
ether deflection plates. When the re¬ 
sulting Lissajou figure is stationary, or 
substantially so, the notes are in har¬ 
monic relationship, while the exact 
frequency ratio can be determined by 
counting the number of loops. 

While many electronic workers will 
have an oscilloscope available, there is 
obvious advantage in having the facilities 
built into the instrument. The idea is 
rendered more attractive by the fact that 
the CRO facilities can be of an elemen¬ 
tary nature, with a couple of 12AX7 
valves as deflection amplifiers, but with 
no special requirements in regard to fre¬ 
quency response and no time base. 

One 12AX7 takes a signal from the 
same source as the 6BM8 pentode, 
through a 250K preset potentiometer. 
This is simply adjusted to produce a 


CHOOSE THE BEST-IT COSTS NO MORE 
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: DEVELOPMENTS 

232 FLINDERS LANE 
MELBOURNE . . VICTORIA 


Phones 63-3596 
63-5973 




ELECTRONIC DEVELOPMENTS PTY. LTD. 

KKTSZTS • - BUILD IT YOURSELF SAVE £££’. 


AMPLIFIERS 

GUITAR 

t Golden Series, 12 Watt. 

2 Std. Series, 20 Watt. 

3 Std. Series, 10 Watt. 

4 Std. Series, 25 Watt. 

5 Std. Series, 35 Watt. 

6 Std. Series, 50 Watt. 

7 Playmaster 102. 

8 Playmaster 103. 

HI-FI MONAURAL 

9 H-Fi 3 

10 Mullard 3-3 

11 Mullard 5-10 

12 Mullard 5-20 

HI-FI STEREO 

13 Basic 2 

14 Mullard 2-2 

15 Mullard 3-3 

16 Mullard 10-10 

17 Philips Twin 10 

18 Playmaster Twin 10 

19 Playmaster Twin 17 

20 Playmaster Unit 1 

21 Playmaster Unit 2 

22 Playmaster Unit 3 

23 Playmaster Unit 4 

24 Playmaster 101 

25 Playmaster 105 

26 Transistor 1W 

27 Transistor 2W 

28 Transistor 5W 

29 Transistor 10W 

P/A UNITS 

30 Standard 10W 

31 Standard 25W 

32 Standard 35W 

33 Standard 50W 


34 Standard 

35 Transistor 

36 Transistor 

TAPE UNITS 

37 Mono No. 3 

38 Mono No. 4 

39 Stereo 

40 Steereo Adapter. 

41 Stereo Phone Amp. 

PREAMPLIFIERS 

42 Transistor Mono 

43 Transistor Stereo 

CONTROL UNITS 

44 Playmaster No. 8 

45 Playmaster No. 9 

46 Playmaster No. 10 

47 Playmaster No. 104 

48 4-Channel Mixer 

49 Philips Magnetic 
* 50 Mullard 

51 Mullard 

52 Transistor Mono 

53 Transistor Stereo 

CONVERTERS 

54 S/W Batt. 

55 S/W Batt. 

56 S/W A.C. 

57 S/W A.C. 

58 All Wave A.C. 

59 Transistor 2 Band 

60 50 MC/S 

61 144 MC/S 

62 50-144 MC/S 

XTal Locked 

63 D.C.-D.C. 

64 D.C.-D.C. 

65 D.C.-A.C. 


100W INSTRUMENTS 


10W 

30W 


40W 

60W 

40W 


66 3in C.R.O. 

67 5in Wide Range C.R.O. 

68 Wide Band C.R.O. 

Preamplifier 

69 R/C Bridge 

70 V.T.V.M. 

71 Electronic Stethoscope 

72 Sweep Generator 

73 Sweep Marker 

Generator 

74 Pattern Generator 

75 Diode Noise 
Generator 

76 G.D.O. Adapter 

77 Standard Audio 
Oscillator 

78 1962 Wide Range 
Audio Oscillator 

79 Transistor Wave 
Meter 

80 Transistor Signal 
Tracer 

81 Transistor Pattern 
Generator 

82 Transistor Tester 

83 Valve and Transistor 
Tester 

84 Millivoltmeter 

85 Distortion, Noise and 
Millivoltmeter 

86 Mullard Tachometer 

87 “R” Decade Box 

88 “C” Decade Box 

89 Electronic C.R.C. Switch 

90 Geiger Counter 


RECEIVERS 

91 DXERS (Batt.) 1 

92 DXERS (Batt.) 2 

93 DXERS A.C. 2 

94 DXERS A.C. 3 

95 DXERS 3 Band 3 

96 Little General 1961 

97 Interstate 5 

98 1962 Stereogram 

99 Fremodyne 4 

100 Amateur RX 

101 Transistor 1 

102 Transistor 2 

103 Transistor 3 

104 Transistor 4 

105 Transistor 5 

106 Transistor (R.F.) 7 

107 Transistor 8 

108 Transistor 3 Band 8 

TRANSMITTERS 

109 V.F.O. 1962 

110 Remote V.F.O. 1963 

111 144 MC/S A M. TX 

112 144 MC/S S.S.B. TX 

113 1962 S.S.B. TX 

114 144 MC/S Linear 
Final 

MISCELLANEOUS 

115 Light Beam Relay 

116 Flasher Unit 

117 Regulated 9V D.C. 

Supply 

118 Universal Battery 
Charger 

119 Intercomm. Unit 

120 Metronome Unit 

121 TV Hearing Aid 

122 Porta Player 


If you cannot see your project listed—write for a quote , we have many other units available or in development. 


Meter Size 
It" x If* 


METERS ——- MUTISM — METERS 

All typei ... all sizes ... all rating* ... BUT with a single common factor — TOP QUALITY AND LOW COST 
CHECK THE VALUE FOB BABGAIN BUYING - (all meters meet BSI standard) 

Movement ♦Price 


3J" x 3" 


50 Microampere. 52/6 

100 Microampere. 44/6 

500 Microampere. 34/- 

50-0-50 Microampere . 42/6 

100-0-100 Milliampere . 39/6 

0-1 Milliampere to 0-500 Milliampere 32/6 

V.U. Meter. 52/6 

“S” Meter . 47/6 

50 Microampere. 86/- 

100 Microampere. 70/- 

500 Microampere. 55/- 

50-0-50 Microampere. 70/- 

100-0-100 Microampere . 62/- 

0-1 Milliampere to 0-500 . 47/6 

V.U. Meter. 82/6 


Meter Size Movement •Price 

41" x 41" 50 Microampere. 96/- 

" " 100 Microampere. 78/6 

* * 500 Microampere. 62/- 

" * 50-0-50 Microampere. 78/6 

" 100-0-100 Microampere .. .... 

H "0-1 Milliampere to 0-500 Milliampere 

" * V.U. Meter. 

Horizontal Reading Meters 
Scale 31" x 1" 

0-50 Microampere . 98/6 

0-100 Microampere. 89/6 

0-500 Microampere .. .. .. 83/- 

0-1 Milliampere to 0-500 Milliampere 75/- 

Stereo Balance. 77/6 

‘PLUS 12% S/TAX 


70/- 

57/6 

98/6 


Many other types including ammeters, voltmeters, battery and tune meters, round, square, rectangular and horizon¬ 
tal readings. Write for further particulars. 
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suitable horizontal deflection, which re¬ 
mains at all times within the limits of 
the screen. 

The 12AX7 operates as a push-pull 
“long-tailed pair” with 220K plate loads 
to secure maximum swing and sensi¬ 
tivity, with frequency response of no 
great import. The plate load resistors 
run back to the rectifier cathode — 
the highest available positive potential. 
Hum is no problem, because the direct 
sensitivity of the deflector plate circuits 
to hum content is quite low. 

The second 12AX7 is used in a gen¬ 
erally similar circuit arrangement, except 
that larger coupling capacitors are used, 
to maintain response at the very low 
frequencies which it may be called upon 
to handle. 

It takes its signal from a preampli¬ 
fier stage using Uhe triode portion of 
the 6BM8, and with an interposed 1M 
pot., panel mounted and serving as a 
“height” control. 

Input to the preamplifier is through 
a standard microphone screw connec¬ 
tion on the front panel. There is 
enough gain from this terminal to op¬ 
erate in conjunction with an ordinary 
high output crystal microphone, if 
acoustic pickup is required. Here 
again, purity of waveform or equality of 
frequency response is of no special sig¬ 
nificance, since interest centres on move¬ 
ment in Lissajou figures, not on actual 
waveform or frequency response. 

DIRECT PICK UP 

In practice, it is more satisfactory to 
feed the instrument with a direct elec¬ 
trical signal derived from the organ 
loudspeaker voice coil or from a suitable 
point in the amplifier; signal may be 
available, for example, from an “exter¬ 
nal” amplifier” socket. 

The one important requirement is that 
the signal not overload the 6B\18 tri- 
ode; this is unlikely to happen with 
microphone input but it can happen with 
direct pickup, requiring careful setting 
of the organ volume pedal or the use 
of a signal connector with attached 
divider network. 

It will be noted that all four deflector 
plates of the CRO tube return directly 
to the high voltage supply point, with¬ 
out provision for spot centering. This 
would have added considerably to the 
complexity of the unit, without much 
benefit except in those cases where the 
tube is badly misaligned. 

If you do strike trouble along these 
lines, it is suggested that one or more 
very high value resistors—10M or so— 
be shunted between particular deflector 
plates and earth, to centre the beam. 

The cathode of the tube, along with 
its brightness and focus control circuitry, 
runs back to a negative source supplied 
by a supplementary rectifier diode and 
filter. The voltage available here is 
about minus 150 which, together with 
the 400 volts positive from the main 
supply, adds up to about 550 volts for 
the CRO tube. 

The tube itself is a 23-inch dia. ex¬ 
disposals VCR-139A. Large numbers 
of these have been in circulation and 
may be on hand or obtainable from a 
friend on a “swap” basis. If not. the 
circuit provisions are sufficiently repre¬ 
sentative and non-critical to hold good 
for other tubes of the same general 
class. 

Coming to the constructional side, our 
prototype instrument was built up to fit 
our large instrument case measuring 13 



This diagram shows the sequence of 
switch banks, drawn as viewed from 
the rear of the instrument. The top 
bank in the drawing is the one in the 
instrument nearest the panel. 

inches wide x 6« deep x 8} high. The 
particular version of the case chosen 
has a top panel of perforated metal, the 
purpose being to limit, as far as possible, 
temperature rise. 

The various photographs show fairly 
clearly the layout adopted for the proto¬ 
type instrument and should allow an 
experienced constructor to duplicate it 
without too much effort. Whether ad¬ 
vertisers produce metalwork for the unit 
will probably depend on demand but, as 
we said last month, we regard the in¬ 
strument more as a contribution to 
thinking on the subject, than as an item 
which a lot of people will want to build 
for themselves. 

With no precedent to go by, time 
alone will tell. 

Looking at the front panel, the large 
knob in the centre is the note selector, ■ 
beginning with “C” at the top and 
rotating clockwise, semitone by semi¬ 
tone. through to B. This is the primary 
function of the knob; its secondary 
function, related to the tuning procedure, 
has already been described. 

To the left of the main selector knob 


is the in-built loudspeaker, while to the 
right, is the face of the CRO tube. 

The two knobs beneath the loud¬ 
speaker control loudspeaker volume and 
CRO pattern height, while those below 
the CRO tube control focus and bright¬ 
ness. 

To the extreme left of the panel is 
the input connector, while on the right 
is the toggle switch which selects single 
tone or mixed tones for self-tuning of 
the instrument. 

The “on-off” indicator bezel at the top 
of the panel warrants some comment. 
Originally, we planned to put a simple 
lamp behind this. Then came the idea 
of substituting a neon flasher circuit 
which could be adjusted to flash at the 
rates of 5 or 7 beats per 5 seconds, 
being the rates set out for tuning the 
original Stromberg/Playmaster organ. 

Accordingly, a flasher circuit was 
wired in, using a miniature neon lamp 
(type NE2) selected to have a low 
ignition voltage (80 VDC approx.) and 
therefore capable of operating reliably 
from the 150-volt regulated source. Pre¬ 
set pots were installed to allow the two 
beat rates to be set up, with intercon¬ 
nection to the main selector switch so 
that the lamp always flashes at the appro¬ 
priate rate for the semitone pair then in 
circuit. This is function Slf, referred to 
earlier in the article. 

The idea of a visual beat rate indicator 
is novel enough but its value is some¬ 
what diminished by a tendency for the 
beat rate to change slightly with tem¬ 
perature and, perhaps, other less obvious 
factors. Perhaps a stabilised type of 
neon tube would be better, although it 
may then have to be operated from a 
higher and therefore unregulated voltage. 

However, while we do not attach any 
great importance to the idea, we left it 
in the circuit and in the instrument for 
the sake of those who may care to 
experiment further. 

Who knows? Someone may even think 
of cross-connecting it to the CR tube 
grid to produce an intensity modulation 
and therefore have to the tube display 


CHOKES AND PARTS. 

For Electronic Tuner. 
Electronic Organ Components, etc 
Send For List 

SYNTRONICS PTY. LTD. 

680A New Canterbury Road, 
Hurlstone Park. 55-1118. 


AC0S CHANGER DUST BUG 



Essential to all who value their records, the 
Changer Dust Bug clips easily over most changer 
arms and sweeps the record both before and 
behind the stylus, at the same time depositing a 
very fine antistatic film which prevents dust 
attraction through static changes. Record and 
styli life can be increased by up to five times with 
a Changer Dust Bug. Spore fluid, bristles and 
plush pad are available in complete spares kit. 

AMPLION (A/SIA) Pty. Ltd., 

29 Major's Bay Rd., Concord, N.S.W. 

Vic. Distributors: E. W. Cornelius Pty. I.Id.. 
5 Northumberland St., Sth. Melbourne. Vie. 
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100 PRINTED CIRCUITS 



IMPROVED 3© WATT 
12v. All Transistor 
I*.A. AMPLIFIER 

No. 597—consisting cabinet, chassis, 
front panel and hardware, £6/0/0. 
No. 598—Complete Kit of parts, to 
smallest screw. £27. No. 656—Wired 
ready to operate, £29/10/. Postage 


597, 598 and 
6in w. x 3in 
6 ilb. 

636, 10 f each. Size: 
h. x 8iin d. Weight 

COILS 

& IF'S 455Kc 


Part No. 


Part No. 


174 S/T IF .. 

16/- 

177 D/T IF 

17/- 

176 D/T IF 

17/- 

179 S/T IF 

16/- 

178 D/T IF 

17/- 

249c aer/rod 

£ 1 

248 OSC. 

15/- 

253 aer/car 

17/- 

252 RF 

16/- 

223 Osc. 

15/- 

221 aer/coil 


119 IF valve 

17/- 

valve 

17/- 

265 Universal 


118 IF Mullard 

18/- 

tape osc. 


175 S/T IF 

16/- 

Coil. £2/19/ 


Postage I/-. 

Write for details and price list. 


UNIVERSITY 
CONVERTER 

.Grey plastic cabinet 
' 6" x 3'/j" x 2'/ 2 " d. 
Do-it-yourself kit No. 668C, £5/19/-. 

Wired and tested. No. 668D, on app. 
Postage I/-. 

Convert your radio to receive Uni¬ 
versity lectures on 1750 Kc. 



From your drawings . . . price 3/- each — 5 square 
inch, larger sizes add 2d for each extra square inch. 
Set up charge £5 on first 100 only. Drilling plating 
and coding .... price on application. 



0 *, 

Qm/ry 

C0N$7/?Ucr/OH/ 


R.C.S. 
COMPLETE 
DO IT 
YOURSELF 
KITS 


© First time in Australia • It's fun, it's guaran¬ 
teed to save £s © Build any of these in one even¬ 
ing @ Compactly designed, fully engineered 
© Comparable to the finest commercial sets 
© Beautiful cabinet, high impact plastic ® Every¬ 
thing included, even the smallest screw ® Stan¬ 
dardisation — cabinet and parts interchangeable 
« Minimum of tools required • New simple 
adjustment technique @ No technical knowledge 
® No expensive test equipment © Everything fits. 
1964 RF Transporta 7. Complete kit — No. 640: £21/15/- 
Portable car radio, identical to 640 above, plus extra switch 
and car coil, etc. No. 642: £23/-/-. 

(Write for booklet on 640 and 642.) 

BATTERY SAVER KIT 

4 / 2 , 6 or 9 volts. Replaces transistor 
battery power input 240 volts A.C. Maxi¬ 
mum milliamps 80. Hum-free operation. 

Size 3'/ 2 in I. x 2'/ 2 in w. x V/ 2 " h. No. 

657, £2/19/ (post I/). 



R.C.S. RADIO PTY. LID., 651 FOREST ROAD, BEXLEY, N.S.W. LW 3491 • LW 5385 



PERSONAL TRANSISTOR 

I Transistor, I Diode. 

No. 582—Do-It-YOURSELF Kit of Parte 
for above, 49/6. 

No. 593—Wired ready to operate. 59/6. 
Postage 582, 593 I/. No C.O.D.i. 


PRINTED CIRCUITS 

Part No. 

558 Amp. Audio Transporta 

6 and 7 25/- 

559 RF Section Transporta 6 25/- 

562 RF Section Transporta 7 25/- 

567 RF Stage 3 Gang Transporta 7 25/- 

568 TV Video Strip R. and H. 25/- 

577 University Converta 62/lC 25/- 

569 Audio and RF Transporta 4 25/- 

578 Basic Converter 6I/9C 25/- 

580 Car Radio 37/6 

586 Preamplifier 61/IIP 25/- 

587 Preamplifier 61/1IPI 25/- 

591 30 W.P.A. Amplifier 35/- 

599 Mullard 3/3 Stereo, each 25/- 

606 Mullard 10/10 Stereo, pr. 65/- 

607 Mullard Preamp. 30/- 

608 Mullard W8 Tuner 30/- 

669 R and H Tape Recorder 32/- 

670 Front panel R and H Tape 

Recorder. 26/- 

Sales Tax included, Postage I/. We 
can supply any R.H. Printed Circuits. 


NEW AUDIO AMPLIFIER 


4 transistors. 
’2 or 1 watt. 
Small size: cab¬ 
inet 3 x 2 x 
1 plastic. Suit¬ 
able crystal P.l 
up. intercom., 
microphone rad¬ 
io. etc. (9 volt) 



Do if yourself kit 665, 99/ (Post 1/) 

Order by Mail Cheque. Postal Note or 
Money Order direct to R.C.S. (add post) 


★CONVOY Pick-a-Price SPECIALS * 




COME IN AND TELL US WHAT YOU EXPECT TO PAY FOP 
LIKE NEW DEMONSTRATION MODELS 


TAPE RECORDERS 


CONCERTONE '80V 

By ASTRO CORPORATION OF 
CALIFORNIA — most outstanding 
unit in Australia. 


AKAI 

1700 

ST.l 

345 

M8 

910 

707 

44 S. 


SONY 

TC.135 
TC.802 
TC.357/4 
TC.200 

AIWA 706. 

And Others 


EHRECORDER £11/./. 

TAPES TURNTABLES 

Full ranKe Dual—All Models. 
BASF 

“TEMPO” 3 SPEED MAINS 
RECORD PLAYERS £15/./. 


AMPLIFIERS 

Star SA.30 
Peak 30/30 A7 
Peak ST.100 
Etc. 

SPEAKERS 

Goodmans, Akai 
and Bookshelf 
Models. 

WALKIE 

TALKIES 

Tokai and Elecom 
demos from 
£40 Pair. 


CONCERTONE— 

See and hear the fabulous Concertone 801 . Regarded as the most 
advanced Tape Recorder at present offered in Australia. Engineered 
by the Astro-Science Corporation of California, a Company making 
special recording equipment for Missile Launching Sites and Monitoring 
Stations throughout the world. 

THE NEW HI-FI AUDIO AND ELECTRONIC CENTRE 

449 KENT STREET, SYDNEY 

(NEAR TOWN HALL) PHONE 29-6475 


visit CONVOY 


BEFORE YOU BUY— 
YOU'LL BE GLAD! 


THE FABULOUS MERIT 
TAPE RECORDER (BATTERY) 

A high quality twin track, two speed 
capstan drive, fully portable 
1 ape Recorder, 31” spools, 60 minutes 
recording, remote control, dynamic mike, 
piano keyboard controls, recording 
meter, best value ever. 

ONLY 25 GNS 

- - - - ■ _WOR TH_£ 7 0_MO RF 

* OUR JULY SPECIAL * 

24 Watt Stereo Hi-Fi System—99 gns. 

Dual Stereo Record Player. 24 watt 
Stereo Amplifier. 12-12 Mag.-P.U. in¬ 
put; separate boost and cut. bass and 
treble both channels, rumble filter, 
phase reversal, 8-16 ohm output — 
Gold Cabinet. 

Famous name speaker system in en- 
closures. 
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both a Lissajou pattern and a reference 
beat rate! 

Along the bottom of the front panel 
is a line of tab-pots for tuning the in¬ 
dividuals semitones, starting with C on 
the extreme left and progressing to B on 
the right. 

The tab pots are mounted on a back 
plate, with just enough of the shaft com¬ 
ing through the panel to allow for cither 
linger or screwdriver adjustment. To pre¬ 
vent the adjustments from be»ng bumped 
accidentally, we arranged for a piece of 
1-inch aluminium angle to cover them, 
being held in place with a long bolt and 
wing nut at each end. 

The tab pots used in the original were 
IRC type D7, obtained from clearance 
sources, for a fraction of their original 
price. Whatever type is chosen, they 
must be small enough to mount on 15/ 
16-inch centres, so that 12 of them will 
fit in a row within the limits of the in¬ 
ternal chassis. Those used in the original 
just made it, after we cleaned off odd 
metal burrs to allow them to sit snugly 
side by side. 

The pot. shafts are marked, above, in 
terms of semitones, from C on the left 
through to B cn the right. 

However, other semitone markings 
appear below the knobs, with a figure 5 
or 7 in between. 

In order, left to right, the markings 
are: C 5 G; C-sharp 5 G-sharp; D 5 A: 
D-sharp 5 A-sharp; E 5 B; F 5 C, F- 
sharp 5 C-sharp; G 7 D; G-sharp 7 D- 
sharp; A 7 E; A-sharp 7 E; B 7 F-sharp. 

As you will probably have guessed, 
the markings are a code to the tuning 
sequence given last month, obviating the 
necessity of referring to a separate 
table. 

After first tuning C. the code would 
be read as follows: “C, tune G 5 beats 
flat”; “switch to G and tune D 7 beats 
flat”; “switch to D, tune A 5 beats flat” 

. .. and so on. 

Whether or not you code the instru¬ 
ment in this exact fashion is a matter for 
individual constructors but at least mark 
each semitone adjustment prominently. 
In use, it is all too easy to reach for the 
wrong knob, when tuning up, and upset 
a tuning sequence half-wav through. 

Incidentally, when wiring the pots use 
the pair of terminals such that rotating 
the pots in the clockwise direction will 
reduce the amount of resistance in the 
grid return circuit and therefore increase 
the oscillator frequency. This will pro¬ 
duce the logical control function of 
clockwise to increase frequency, anti¬ 
clockwise to reduce it. 

The coded rear view of the instrument 
shows the placement of all major com¬ 
ponents and valves. 

The CRO tube is supported at the 
front by a sleeve which passes right 
through the front panel. The sleeve is 
held in place by a couple of flaps bent 
over and screwed to the rear of the 
panel. A separate support is provided for 
the rear of the CRO tube. 

If stray magnetic fields from the 
power transformer cause residual de¬ 
flection or thickening of the trace, the 
tube can be enclosed in a mu-metal or 
mild steel shell to minimise the effect. 

The two inductors, as pictured, are 
originals from the Stromberg/Play- 
master organ. These items have since 
been advertised by Messrs. O'Donnell 
Griffin (Television Services) Pty. Ltd., of 
184 George Street, Concord West, 
N.S.W. 

In an effort to secure maximum stab¬ 
ility from this pattern of choke, we 
stiffened the assembly bracket adjacent 


PARTS LIST 


1 Large standard instrument case 
(well ventilated), chassis, panel, 
sub-bracket. 

1 Power transformer 325-0-325V, 
6.3V 2.5A, 5V 2A. 

1 Speaker, 4 or 5-inch. 

1 Speaker transformer 7K to 
speaker impedance. 

2 Organ inductors (see text). 

1 12-position, 6-wafer switch. 

I 

VALVES 

6BM8, 6V4, OA2, 6CG7, 2x 12AX7, 
1 CRO tube, disposals type 
VCR139A or similar. 

1 NE2 neon indicator. 

1 Silicon power diode type AS3 or 
BY100. 

1 DPST switch. 

1 Microphone socket and plug. 

1 Cheap crystal microphone or in¬ 
sert. 

1 Bezel. 

4 Small knobs. 

1 Pointer knob. 

5 9-pin and 1 7-pin miniature yalve. 
sockets. 

CAPACITORS 

1 2 x 24uF 400VW electrolytic. 

1 16uF 500VW electrolytic. 

1 8uF 350VW electrolytic. 

1 25uF 12VW electrolytic. 

1 0.33uF 200VW. 

7 O.luF 400VW. 

5 0.022uF 400VW. 

2 0.Q039uF 200VW 

2 sets of the following values pre¬ 
ferably within 2% tolerance:— 
0.02; 0.015; 0.012; 0.0091; 

0.0075; 0.0056uF; 680, 560, 390, 
220, 1 50pF. 


POTENTIOMETERS. 

1 20K lin. 

1 250K lin. 

1 250K log. 

1 1M log. 

1 250K log. tab. 

12 1M lin. tab. 

2 5M lin. tab. 

RESISTORS. (All JW unless stated). 

1 4.7M 

4 2.2M 

5 1M 

2 470K 
4 220K 
1 100K 

1 100K 1W 

1 68K 1W 

2 22K 

1 2700 
1 2700 1W 

1 1500 

2 1000 

1 1-ohm 5W 

High stability resistors. 

1 4.7M 

2 560K 
2 100K 
2 68K 

Miniature tagstrip. 

4 8-lug. 

1 5-lug. 

1 4-lug. 

2 3-lug. 

2 2-lug. 

Resistor strip 14 tags long. 
Grommets 8sin, 7-Jin. 

Power cord and plug, various colour¬ 
ed hookup wire, nuts, bolts, washers, 
clamp for power cord, brackets for 
CRO tube and tab pots, protection 
strip for tab pot controls, wing nuts, 
instrument care handles. 


to the adjusting nut. Small chips of tin¬ 
plate were fitted across the corners and 
solder flowed over the tinplate filling 
the corners and securing the nut in 
place at the same time. 

Some resilience w'os also provided in 
the inductor mounting arrangements to 
isolate them from possible stresses, the 
mounting bolts being passed through 
grommetted holes in the chassis. Be¬ 
cause this also isolated the inductors 
electrically, a flexible earth lead was 
added. 

As distinct from the chokes mentioned 


above, a different pattern of choke is 
available from Syntronics Pty. Ltd. of 
680A New Canterbury Road. Hurlstone 
Park, N.S.W. These were as used in the 
Australian Julius organ and, judged on 
finish and appearance, they should be 
eminently suitable as they are. 

The remaining major item above the 
chassis is the rotary selector switch. Be¬ 
cause there are twelve semitones in the 
octave to be selected, there is no option 
but to use 12-position switch banks, 
which differ from the more usual 11- 
position types by having a supplement- 


GTY Channel 9 
Melbourne 

Opportunities are arising for experienced technicians and for qualified 
young men who seek experience in a television station noted for its activity 
and live programming character. 

Interesting areas in which intending applicants ma> become involved or 
specialize are: Audio operating; Video and Camera Control operating; 
Videotape recording: Videofilm recording: technical directing; Transmitter: 
Maintenance: Telecine Him Projection; Creative Studio I ighting: Outside 
Broadcasts on location. 

Apply, giving full details of age, qualifications and experience to: 

Chief Engineer, 

General Television Corporation Pty. Ltd 
P.O. Box 100, 

RICHMOND. VIC 
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AUSTRALIA'S LARGEST 
Radio, Television and Hobbies 
SPECIALISTS 

307 ELIZABETH STREET,MELBOURNE-60-1442 

★ We have everything for the Radio Hobbyist ★ 



available from 
2 stations 
upwards. Battery 
powered 

Plus Postage 5/ 


2 Station — Miniature <£4/19/6 7 Stations — 1 Master, 

2 Station — Table Type 6 Out Stations . . £29/12/6 

from. £7/17/6 Portable Transistor Megaphone, 

4 Station — 1 Master, operates from 6V Battery, 

3 Out Stations . . £20/12/6 3 Watts output from £9/19/6 



MODEL 200H 


10,000 Ohms per 


20,000 Ohms per Volt DC. 

Volt AC. 

SPECIFICATIONS 

DC Volt: 0-5. 0-25. 0-50. 0-250. 0-500. 0-2.500. 

AC Volt: 0-10. 0-50, 0-100. 0-500, 0-1.000. 

DC Current: 0-50. Microamps res. 0-25, 0-250 Milliampercs. 
Resistance: 0-60K Ohms, 0-6 Meg Ohms. 

Capacity: 0.01-0.3mfd (at AC 5 Volt), O.OOOl-Olmfd (at 
AC 250 Volt). 

Decibel: minus 20db plus 22db. 

Output Range: 0-10. 0-50, 0-100, 0-500, 0-1,000. 

Hattery used: UM-3-1, 1 piece. 

Dimensions: 3'Ain x 4'/2tn x 1 l/8in. 

Complete with internal battery, testing leads and prods. 

PRICE: £5/12/6 

Including Sales Tax 

Plus Postage 3/6 


KEW 


CRYSTAL SET 
BUILDERS 


Coils. 6/- 

Diodes. 3/- 

Headphones. 25/- 

Tuning Conds. 16/6 

Terms. 1/- 


1 Trans. Amplifier for crystal 
set circuit supplied, 

only 19/6 

Plus Postage 2/6 


MODEL TP-5S 

9 High sensitivity-20,000 Ohms/V DC, 
10,000 Ohms/V AC. 

© 3in Meter. 

® Handy pocketable size. 

Specifications: 

DC Voltages: 
0-10-50-250-500- 
1000 V (20.000 
Ohms/V). 

AC Voltages: 
0-10-50-250-500- 
1000 V (10.000 
Ohms V). 

DC Current: 
0-50uA, 0-5-50- 
500mA. 
Resistance: 
0-10K. 0-100K. 

0-1 Meg. 0-10- 
Meg. (62 Ohms. 
620 Ohms. 6.2- 
K. 62K at 
centre scale.) 
Capacitance: 
0.000 luF-0.005- 
uF. 005uF-luF 
Decibels: minus 
20db to plus 
36db in 2 
ranges. 

Dimensions: 3'zin x 5Uin x iy«in. 

Weight: 15oz approx. 

Complete with internal battery, testing leads 
with prods. 

PRICE £9/-/- 

Including Sales Tax. 

Plus Postage 3/6 


SPECIAL PURCHASE 

Li-1 CRYSTAL i!G 

Fitted with 3.5mm plug & lapel clip 

Price 10/- 

Wholesale price available for 
quantities. 


SPECIAL 

2 TRANSISTOR SETS 

with Aerial, Earpiece and Batt. 

£5/19/6 

Plus Postage 2/6 


M.R. 3P METERS 


0-500 micro/A _ 51/- 

0-1 M/A_37/6 


Plus Postage 2/ 

Crystal Ear-pieces with plug 


Power Transformer 

Prim. 230V 

Sec. 218V @ 270m/a 6.3V @ 8a. 
Can be used as Voltage Doubler 
Flat mounting. 

Size: H-2in. W-3^in. D-4in. 


5/- ea. 

Plus postage 1/ 

MAGNETIC EARPIECE 

with 3.5m or 2.5m plug. 7/6. 

307 ELIZABETH ST., MELBOURNE. 60-1442 

Call or write Now! Trade Supplied 


Price 39/6 

Plus Post. 10/. 
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aray contact and ring on the front face 
to provide the twelfth active position. 

For convenience in use. the stop can 
be removed from the clicker plate to 
allow continuous rotation in any direc¬ 
tion. 

Wiring a multi-position, multi-bank 
switch is always a tricky and tedious 
procedure and this one is no exception. 
However, we have provided a diagram 
which shows, from top to bottom, the 
sequence of switch banks and positions, 
progressing from front to rear of the 
instrument. The job of sorting out leads 
will be simplified by use of differently 
coloured wires and. as mentioned be¬ 
fore, identification of the two oscillator 
systems by the use of red and blue 
coding. 

The two sets of tuning capacitors 
attach to a length of tagstrip seen 
mounted underneath the CRO tube. The 
capacitor banks are mounted on opposite 
sides of the strip using alternate pairs 
of contacts. This assembly can normally 
be pre-wired, though it is wise to leave 
the mounting nuts accessible in case the 
values have to be modified in any way. 

Underneath the chassis, there is 
plenty of room for everything, but the 
main component groups are identified in 
the photograph for the guidance of 
prospective constructors. 

POT. MOUNTING 

Note the row of tuning potentiometers 
mounted on a sub-bracket behind the 
front panel. Some reasonably accurate 
metalwork is necessary here so that the 
shafts will pass through the sub-bracket, 
the front of the chassis and the front 
panel, without binding. The holes in the 
bracket and chassis can be oversize, of 
course, but those in the panel should 
be of clearance size only, for the shafts, 
and accurately located. 

Mark the semitone designation on 
each pot. body to simplify identification 
later. 

So much for construction of the Tun¬ 
ing Standard. 

If you have decided to put in the beat 
rate indicator neon, the logical first step 
in setting up the instrument is to adjust 
this, as necessary. 

Begin by setting the main switch to 
any position 8-12, which will short out 
the lower potentiometer in the circuit. 
Now adjust the upper potentiometer to 
produce a pulse rate of 7 flashes in 5 
seconds. 

Leaving this potentiometer set, turn 
the main switch to any position 1-7 and 
adjust the second potentiometer for a 
pulse rate of 5 flashes in 5 seconds. 

Note that the potentiometers must al¬ 
ways be adjusted in this sequence. 

The indicator light can now be used 
as a guide for tuning the individual 
semitones. 

In setting up the instrument, a lot of 
time can be saved by “cheating” and 
tuning it initially to any instrument that 
might happen to be available — mouth 
organ, meiodica, accordeon, piano or, 
best of all, an electronic organ. Try 
to arrange matters so that the semitone 
tuning pots, are, as far as possible, with¬ 
in the centre of their travel, the inductor 
cores being set to produce the sequence 
of tones. 

For more accurate self-tuning, set the 
main switch to C and check that the C 
fine tune pot. is at about the centre of 
its travel. Connect a mic. to the input 
and hold a tuning fork near it, adjusting 
the height to produce a trace on the 
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screen at least I-inch high. Now very ! 
carefully adjust the core of the “blue” 
oscillator inductor until a stationary pat¬ 
tern is obtained on the screen, looking 
like an elongated figure 8 on its side. 

If the “red” oscillator has not already 
been roughly set by “cheating” as above, j 
switch to C-sharp, adjust the inductor 
for the figure 8 pattern against the fork, 
then release the screw slightly to sharpen 
the note by what sounds like a semi¬ 
tone to C-sharp. 

Now switch back to C. make sure 
that the note still checks with the fork, 
then turn the height control right down. 

Set S2 to the “Cal” position, which 
will bring in a nominal G from the 
“red” oscillator. See that the “G” 
potentiometer is at centre travel, then 
very carefully adjust the core of the 
“red” oscillator inductor to produce a 
stationary beat pattern on the CRO face. 
Now screw the core in ever so slightly 
to make the G flat in relationship to C 
for a beat rate of 5 beats in 5 seconds. 

Once the core is within a touch of 
being right, you can probably leave it 
set and adjust the beat rate critically by 
a touch of the “G” tuning pot. 

At this point, the constructor is al¬ 
lowed to hope fervently that the inductor 
cores will not need to be touched and 
that the remaining procedure can be fol¬ 
lowed through using the potentiometers 
only . 

Having thus set G, the rest of the 
procedure can be followed through as 
explained earlier. 

Switch to semitone G and adjust semi¬ 
tone D, using the pot only, for 7 beats 
flat in 5 seconds. 

This done, switch to D and tune A 
for 5 beats flat in 5 seconds. 

And so on through the procedure un¬ 
til all semitones are in tune. 

If you run into trouble with one or 
more of the semitones, it may be neces¬ 
sary to re-set an inductor slightly and 
start again, or pad a capacitor, or some¬ 
thing! 

This is where ability to set the instru¬ 
ment against a properly tuned organ 
can save a lot of worry. 

As in the case of the organ, the 
oscillators may tend to drift a little un¬ 
til the inductors “settle down” and this 
process should not be interrupted by 
unnecessary tampering with the core ad¬ 
justment. No more than the merest 
touch should be necessary after the 
initial adjustment, most of the tuning be¬ 
ing done with the potentiometers. 

SENSITIVE DISPLAY 

One point should be stressed about 
this instrument or, in fact, any instrument 
whose beat rates are displayed by visual 
means: Beat rates which would not be 
evident to the ear look most obvious to 
the eye and can cause one to judge as 
quite bad, orders of frequency drift 
which are of little consequence acoustic¬ 
ally. 

By way of example, if the instrument 
is operating stably on C and compared 
with the reference fork, the CRO will 
readily show the difference in fork 
frequency as the fork comes up to the 
temperature of the hand holding it. 

Yet tuners rarely stop to argue with 
their forks! 

Such then is the story of our Elec¬ 
tronic Tuning Standard. You may or 
may not feel inclined to build it but 
we trust that it has provided interesting 
food for thought. 53 


ALL 

BALANCE 

AIM 


This arm is the most 
satisfactory by far if 
you wish to obtain 
good reproduction and 
trouble-free operation 
end quick changeover 
to another headshell at 
low cost (Retail price 
£15/4/3). 


Set the spring to zero and 
carefully adjust weight for 
perfect balance. Then your 
All Balance arm can be 
played at your selected 
stylus pressure without 
being effected by footsteps 
on the floor nearby etc. 

An oil damped pick-up lift 
of advanced design can be 
fitted for an extra cost of 
£7.19.3. 


Imported and Distributed 


by 

G.R.D: INSTRUMENTS 

PTY. LTD. 

6 RAILWAY WALK, 
CAMBERWELL, VIC. 


N, B "Clearway Stereo" 
(the perfect Stereo) 
is available with the 
All Balance Arm. 
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SUBSCRIPTION FORM 


To: MULLARD-AUSTRALIA PTY. LTD. 
in 35 Clarence St., Sydney, N.S.W., Australia 

W Enclosed is my. remittance of 12/- as sub- 
P scription for the 1965 issues of Outlook 
111 (six copies per annum). 


Name 


Address 


State 


Cheques, postal notes and money orders to be 
made payable to Mullard-Australia Pty. Ltd. 


jflgg 

.y 



MULLARD-AUSTRALIA PTY. LTD. • 35-43 CLARENCE STREET, SYDNEY, N.S.W., 29 2006. 
123 VICTORIA PARADE, COLLINGWOOD, N.S, VIC., 41 6644 

Associated with MULIARD LIMITED, LONDON 


Milliard 




M143C 
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A CRYSTAL 


LOCKED 


STANDARD 


for 10-100-1000KC 


Here is a versatile crystal standard 
which could be an invaluable 
aid in the accurate frequency 
calibration of communications 
receivers or transmitters, whether 
"home brew" or commercial 
equipment. It includes an 
additional oscillator arrangement 
which is useful for checking the 
activity and frequency of crystals 
between I and I5MC. 


Q UITE apart from their usefulness in 
establishing an initial calibration of 
a piece of equipment, crystal standards, 
such as the one to be described, are 
extremely handy pieces of equipment to 
have around for use in day-to-day listen¬ 
ing around the short wave bands. 

Suppose, for instance, that it is desired 
to receive Radio Canada on 5970KC 
on a receiver such as the “Communi¬ 
cations Eight” recently described in the 
magazine. This receiver has quite 
reasonable dial calibrations but they are 
not good enough to allow the dial to be 
set exactly to this specified frequency. 

By using the crystal calibrator, first 
in its 1MC position to locate 6MC on 
the receiver dial, and then in its 10KC 
position to locate the third 10KC marker 
on the low frequency side of 6MC, we 
will have accurately set the receiver 
dial to within a few hundred cycles of 
the desired frequency, certainly close 
enough to receive Radio Canada if it 
was on the air and putting in a strong 
enough signal. 

The calibrator is so designed that its 
harmonic output on the 100KC and 
10KC ranges can be heard at good 
strength on the average receiver up to 
and including 30MC; output from the 
1MC crystal should be usable up to 
at least 50MC. 

A study of the circuit diagram will 
show the general design of the instru¬ 
ment. A 6AM6 is used in a modified 
Colpitts oscillator circuit with a switch¬ 
ing arrangement to select either the 1MC 
or 100KC crystals as desired. 

Each of the crystals has across it a 
trimmer capacitor which allows “spot 
on” accuracy to be obtained. It will be 
noted that the crystal selector switch 
also changes the value of grid bias 
resistor and capacitive coupling, grid to 
cathode, of the oscillator. This change 
of component values is necessary 
because a common set of values will 
not suffice for both the 1MC and 100KC 


Our crystal standard is constructed in a compact little case made from "Lee - 
trokit" basic parts. This form of constructon allows "add-on" units to be 
incorporated at a later stage, if desired. 


crystal, or even individual crystals of 
the same frequency. 

The values given in our circuit were 
determined empirically for the particular 
crystals we used (new units supplied to 
order by A.W.A.) and some alteration 
of these values may be necessary to 
obtain the best results from crystals of 
other makes. We tried, for example, a 
100KC crystal currently available from 
disposals sources and found that the 
470pF capacitor between cathode and 
ground had to be increased to lOOOpF 
before the crystal would oscillate satis¬ 
factorily. 

The main components which deter¬ 
mine whether a crystal will oscillate 


is run as a cathode follower. The com¬ 
ponent values of this stage have been 
chosen, once again, to carry it toward 
class C operation with the object of 
further distorting and therefore har¬ 
monically enriching the output signal. 

The main purpose of the cathode 
follower, however, is to provide a signal 
output at an impedance which is more 
appropriate to the average receiver on 
which the calibrator might be used. 
Taking the output from a potentiometer 
in the cathode return of the cathode 
follower also provides a convenient 
means of attenuating the output signal 
to a desired level. 

The 12AV7 in our circuit is wired 


Ef g&eiih Jeffic©«a£ 


satisfactorily in the circuit are the 
resistor between grid and cathode of the 
6AM6 and the capacitor between 
cathode and ground. 

In determining the correct values for 
these components it is not sufficient to 
choose a value which merely causes the 
circuit to oscillate at the crystal fre¬ 
quency; the component values must also 
be chosen to minimise any spurious 
responses the crystal may have. 

It is not uncommon, for instance, to 
find that a crystal will oscillate at its 
marked fundamental frequency but pro¬ 
duce, at the same time, a spurious oscil¬ 
lation somewhat higher in frequency. 
The presence, or otherwise, of such a 
spurious oscillation can be determined 
by feeding the output of the oscillator 
into a receiver, preferably on the broad¬ 
cast band, and checking that only the 
anticipated fundamental and harmonics 
of the crystal can be heard. 

The output from the crystal oscillator 
is taken, electron coupled, from the plate 
of the 6AM 6 and fed into one half 
of a 12AU7 which acts as a buffer/ 
amplifier stage. The lack of cathode bias 
on this amplifier stage is quite deliberate 
since it is intended to run class C, with 
grid rectification and produce output 
which is harmonically richer than its 
input. 

Output from this amplifier is fed into 
the second half of the 12AU7, which 


as a straight multivibrator with com¬ 
ponent values chosen so that, lacking 
an incoming synchronising signal, it will 
“free run” at frequencies between 6 and 
12KC depending on the setting of the 
grid potentiometer. 

The 12AV7 appeared to be the best 
choice for the multivibrator, with the 
12AY7 a close second. The 12AT7 gave 
comparable harmonic content, but did 
not lock as easily; the 12AX7 was 
markedly deficient in higher order har¬ 
monics. Other VHF twin triodes could 
be tried, if you have them on hand, 
but requirements differ in regard to 
sockets and/or pin connections. 

One grid of the multivibrator is 
coupled to the output of the crystal 
oscillator so that the unit can “lock on” 
to each tenth cycle of the 100KC crystal 
and thus produce an output signal at 
10KC. The ability of the multivibrator 
to lock on the tenth and not other “sub¬ 
harmonics” of the crystal oscillator is 
determined by the setting of the grid 
potentiometer, but more will be said of 
this later in the article. 

The output from the multivibrator is 
a square wave of roughly equal mark- 
space ratio, but the fairly small value 
of capacitor used to couple this output 
into the amplifier causes quite a degree 
of differentiation and the resultant out¬ 
put signal is in the form of a fairly 
spiky pulse. ' 

The CRO tracings in figure 1 show. 
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WARBURTON 

FRANKS 


AFTER-STOCKTAKING 

BARGAINS ! ! ! ! 


MICROPHONES 

Crystal Lapel Type, complete with 
Cord and Plug. Lowest price ever. 

12/6 or $1.25 

Post Free 


MICROPHONES 

Crystal with Cord and Stand Adaptor. 

19/11 or $1.99 

Post Free 


RUBBER GROMMETTS 

Plastic Pack containing 50 Assorted. 

5/6 or 55ct. 

Post Free 


WORLD FAMOUS POLYPAKS 
10/- or $1 

Famous $1 parts paks — brand new — 
no rubbish. Ideal for amateurs, be¬ 
ginners. servicemen, enthusiasts. 

1/. 30 carbon resistors, asst. J watt and 
1 watt, presets, too. 10/ or $1. 

2/. 20 asst, capacitors. 5 each paper. 

plastic, mica, ceramic. 10/ or $1. 
3/. 20 silver mica capacitors, inc. 5% 
values. 10/ or $1. 

4/. 20 styreseal plastic capacitors. 

20% and 10%. 10/ or $1. 
Guaranteed A1 quality. Popular 
brands. 1 pak—postage 5d. 3 paks post 
free. 



POCKET RADIOS 
2 TRANSISTORS 

Reasonable Volume in 
good locations. Ideal bed¬ 
side companion. Supplied 
in box with Plastic Carry¬ 
ing Case, Earpiece. Metal 
Expanding Aerial and Bat¬ 
tery. 


£6/19/6 or $13.95 



Post Free 


6 TRANSISTORS 

Good Volume Anywhere. 
Supplied in Box with Plas¬ 
tic Carrying Case, Ear¬ 
piece. and Battery. 

£10/19/6 or $21.95 

Post Free 


RECORDING TAPE 

Good Quality. Well Known Imported 
Brand. Suits all Tape Recorders. 
5in 500ft Reels . . 9/9 or 98C each. 
51 in 600ft Reels .. 14/9 or $1.48 ea. 
5in 600ft Reels . . 22/6 or $2.25 ea. 
All above Post Free. 



CRYSTAL 

DIODE 

RADIOS 

Models PT 8 and 
B 1. Supplied 
boxed with ear¬ 
phone and aerial 
wire. 

25/6 or $2.55 

Post Free 



NEW SPACE AGE POWER 
COMPACTNESS MITYAMP 

Powerful 2 Watt Transistor Audio 
Amplifier Module. Completely en¬ 
capsulated in Epoxy Resin. Cannot be 
affected by high humidity or salt. Will 
function submerged in water. Size— 
2in x 3iin x sin Thick. Weight 6oz. 
Frequency Response — 20C to 15KC 
plus or minus 2 DB at 1 Watt level. 
Input Voltage — required to drive 
full power — .5V. 

Input Impedance — 45 ohms to 50 K 
ohms. 

Output Impedance — 3.2 ohms to 45 
ohms. 

Power Requirements — 6 to 12 Volts 
at 300 to 700 M.A. according to 
Speaker Voice Coil Impedance. 

Complete instruction leaflet supplied 
showing how to make — Intercoms. 
Signal Tracer, P.A. Systems and 
Record Players. 

£5/19/6 or $11.95 

Including Packing and Post. 


TRANSISTORISED 
MICROPHONE MIXERS 

Enables the outputs from 4 High Im¬ 
pedance Microphones to be mixed and 
controlled at will. Attractive Gold 
Anodized Case, 6in x 2$ in x 2iin. 
Supplied c/w battery and instructions. 

£5/7/6 or $10.75 

Post Free 


TWEETERS 

Rola 5FX — Single Cone. Superseded 
Model. Frequency Response — 3,000 
to 10,000 c.p.s. 

29/11 or $2.99 

Post Free 


MAGNAVOX SPEAKERS 


W.F. are Victorian Distributors. Build 
the Playmaster Bookshelf Speaker Unit. 
Components available from Stock. 
Magnavox 6WR MKIII 

£6/10/ or $13 

Rola 5FX or Magnavox HF5-SIC 

£2/12/6 or $5.25 


Crossover Coil 


27/6 or $2.75 


4 m.f.d. Capacitor 


15/8 or $1.57 


Fibre Tex Wadding 

12/6 or $1.25 

MAGNAVOX SPEAKERS are avail¬ 
able with 2.7, 15 and 33 ohm Voice 
Coils. 


Write or Call for Data Leaflet. 


SILICON DIODES SL775 

Equivalent OA210, INI763, etc., 

400 P.I.V., at 1 amp. 

8/6 or 85ct. eoch 
87/6 or $8.75 do*. 

Post Free 


SIOAR 2 


800 P.I.V. at 1 amp. 

17/6 or $1.75 each 

Post Free 



TELEPHONE SETS 

2 Station — Transistorised 
Latest design. Ready for 
use when picked up (Auto¬ 
matic Switch in base). Will 
operate efficiently up to 
1,000ft apart, 50ft connect¬ 
ing cable and batteries sup¬ 
plied. 

£9/19/6 or $19.95 

Plus Pack, and Post. 2/6. 


QUEENSLAND READERS 

Channel “O” Coils 
Available for Most TV Sets. 


Healing, S.T.C., Astor.15/ 

Ekco.16/ 

Admiral, Thorn-Atlas.21/ 

Pye, A.W.A. 9/6 

Philips.13/ 


Post Free 

When ordering give — 

Make and Model of Set. 

© Make and Model No. of Tuner. 
© Valves used in Tuner. 



220 PARK ST., STM. MILS., VIC. ■ ■ 69 0151 


® Please include postage and freight with all orders. * TRADE ALSO SUPPLIED 
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in the upper trace, the 
output from the 100KC 
oscillator and, in the 
lower trace, the output 
from the 10KC multi¬ 
vibrator. These tracings 
were obtained on a 
double-beam oscilloscope 
with the time base set at 
20 microseconds per 
centimetre and common 
to both beams. Note par¬ 
ticularly the 10 to 1 re¬ 
lationship betwen the up¬ 
per and lower trace. The 
multivibrator is being 
‘‘locked on” to each 
tenth cycle from the 
100KC crystal oscillator. 

The CRO tracing in 
figure 2 is taken from 
the output terminal of 
the unit with the func¬ 
tion switch in the 10KC 
position. The time base 
speed is. again, 20 micro¬ 
seconds per centimetre 
and the signal displayed 
shows the 100KC and 
10KC fundamentals which are present 
plus, of course, multiple harmonics of 
both these frequencies. 

The function switch, SI, is a double 
wafer four-pole five-position unit which 
in addition to switching crystals and 
component values on the crystal oscil¬ 
lator, is also used to apply HT voltage 
to appropriate stages as required. 

The first position of this switch is an 
“off” or standby position in which all 
stages are disconnected from the HT 
line. The second position puts HT on 
the oscillator and amplifier/cathode fol¬ 
lower and connects the 1MC crystal in 
circuit. The third position leaves HT 
connected to these stages and brings the 
100KC crystal into circuit. The fourth 
position is a repeat of the third with the 
addition of HT applied to the multivi¬ 
brator. The fifth position removes HT 
from the oscillator, amplifier/cathode 
follower and multivibrator and applies 
HT to only the external crystal oscillator. 

This oscillator is a 6C4 triode valve 
wired in a simple Pierce circuit and with 
a miliiammeter connected to read the 
grid current of the valve. With the val¬ 
ues chosen most crystals between 1 and 
15MC can be made to oscillate quite 
easily. The output from this oscillator 
is connected to a separate coax, socket on 
the front panel of the instrument. 

The purpose in including this oscil¬ 
lator in our instrument was twofold; (a) 
it provides a convenient means, along 
with suitable crystals, of producing fixed 
marker frequencies, e.g., 5.5MC for TV 
work; and (b) it enables crystals to be 
checked as to whether they will or will 
not oscillate, while the grid current meter 
gives a fair idea of the activity. 

Note that other general-purpose triodes 
or triode-connected pentodes may be 
used, if desired, in place of the 6C4. 

The power supply of our instrument 
is fairly conventional —a full-wave 
rectifier whose output is filtered by a 
simple resistance/capacitance arrange¬ 
ment. To prevent excessive current being 
drawn through the diodes at the instant 
of switch-on, a 22-ohm resistor is in¬ 
cluded in the centre tap return of the 
HT winding. 

Readers with a close eye for detail 
will have noticed that, although only two 
diodes are shown in the power supply 
circuit, four are actually visible in our 
underchassis photograph of the unit. The 


In building the prototype unit we inadvertently placed the 7MC crystal a 
little close to the 6C4 valve. We suggest that , in order to keep temperature 
problems to a minimum, readers constructing the project should keep these 
components further apart. 


This CRO tracing shows, in the upper beam, the output of the 100KC oscil¬ 
lator and, in the lower beam, the output from the multivibrator when it is 
"locked on" to each tenth cycle of the 100KC oscillator 


This waveform shows the output from the unit when the function switch 
is in the 10KC position. The larger 10KC spike tends to obscure the following 
two 100KC spikes but, by careful interpolation, their position can be determined 
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New! Exclusive! 


HOH-tmm 6 "x2" m-FLUX SPEAKER 



. . . allows close proximity 
to picture tube for front 
of cabinet sound! 



Ask vour Distributor for information on the MSP Hi-Flux range—or write to 

MANUFACTURERS SPECIAL PRODUCTS PTY. LTD. 

47 YORK ST.. SYDNEY 2 0233 

MELBOURNE, PERTH, HOBART & LAUNCESTON—Amalgamated Wireless (Australasia) Limited; 
BRISBANE—Chandlers Ltd.; ADELAIDE—Newton McLaren Ltd. 


LOUDSPEAKER: . 50274 / 62LB//5 

RESONANCE: . ISO CPS 

RESPONSE: . 160-8.000 CPS 

VOICE COIL IMPEDANCE: 15 OHMS (STANDARD) 
POWER HANDLING ABILITY (PEAK): 2 WATTS 

TOTAL GAP FLUX: . 11,000 LINES 

AIR GAP FLUX DENSITY: . 7,500 GAUSS 

BAFFLE OPENING: . IVs" x 5W' 

MOUNTING HOLE CENTRES: . /%" .v 4 3 A " 

MAXIMUM DEPTH: . /%" 


MSP Speakers use FERRITE or ALNICO magnet 
systems, whichever is best suited to the application 
intended. FERRITE where smaller front-to-back dimen¬ 
sions are important. ALNICO where close proximity to 
other magnetic influences such as picture tubes, ferrite 
aerials, gram-motors is essential. MSP Hi-Flux Speakers 
are carefully tailored to each requirement. 

Recent releases include :— 5" x 3" 

8" x 4" 

2" curvilinear tweeter 


Also special 9" x 6" and 7" x 5" FERRITE magnet 
speakers for car radio applications. 
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CRYSTAL STANDARD 10-100-1000KC 


diodes specified in the circuit are 800PIV 
types but, in the prototype unit, two 
400PIV diodes were used in each “leg” 
of the circuit. Either arrangement is 
satisfactory but it just happened that the 
400-volt types were available to the 
author at bargain prices at the time the 
instrument was constructed. 

Those who desire to do so could use 
a voltage doubling power supply in lieu 
of the one shown and, in this case, a 
transformer with a single 104-volt secon¬ 
dary winding would be required. The 
two diodes would only need to have a 
PIV rating of 400 volts. 

There is little to choose here between 
the two arrangements since the saving 
in cost on the diodes is offset by the 
need for an additional electrolytic; the 
cost of the transformer would be about 
the same as the one used in our circuit. 

As a matter of interest, our crystal 
standard is constructed in a type of 
chassis/case system not previously used 
in any of our projects although it was 
featured in the Trade Review section 
of the November 1963 issue. 

This metalwork goes under the trade 
name of “Lektrokit” and is available in 
this country through E.M.I. (Australia) 
Ltd. The particular case used is a very 
convenient size for this instrument and 
the metalwork is easy to use. In the 
author’s case, a major reason for choos¬ 
ing this particular metalwork was the 
ease with which other units may later be 
“added on” to the original instrument. 

At some future stage the author plans 
to increase the versatility of the instru¬ 
ment by adding to it two further multi¬ 
vibrators with outputs of 1KC and 100 
cycles, plus a complex pulse generator. 
These latter features are unlikely to be 
described in the magazine, however, and 
readers who plan the construction of the 
instrument, as is, could just as easily 
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Although the chassis layout of our calibrator is non-critical, circuit values 
should be closely adhered to if optimum performance is desired. The only 
exception is the power supply , which can be any arrangement that delivers 
approximately 250 volts DC at 40-50mA. 


use one of the standard instrument cases 
featured on many past projects. 

Whichever case and chassis is used, 
the layout could be the same as shown in 
our photographs of the unit, with one 
possible exception. When we made our 
prototype of the unit we did not include 
the crystal test oscillator. This 


section was added as an afterthought 
and, to keep the leads from the crystal 
sockets to the valve as short as possible 
the valve was mounted horizontally and 
directly behind the crystal sockets. The 
position of the three sockets was, in 
turn, governed by our desire for a 
symmetrical panel layout. 


PARTS LIST 


1 Suitable chassis and case (see 
text). 

Power transformer, 225/225, 
50mA, 6.3V — 2A. 

1 6AM6 valve. 

1 12AU7 valve. 

1 12AV7 valve. 

1 6C4 valve. 

2 1N3196 silicon diodes. 

1MC crystal. 

100KC crystal. 

Suitable crystal sockets. 

5/100pF tuning capacitors. 

4-pole, 5-position switch. 

“Toggle" switch. 

Co-ax sockets. 

DC 11 crystal socket. 

"D" type crystal socket. 

FT243 type crystal socket. 

0 - 1mA meter - 1" diameter. 
7-pin valve sockets. 

9-pin valve sockets. 

1 3-pin power plug and 3 yards of 
3-core flex. 

1 6.3V dial lamp and lamp-holder. 
1 2.5mH RF choke. 

4 Suitable knobs. 


RESISTORS 
1 22 ohm 1 watt. 

1 120 ohm i watt. 

1 470 ohm 3 watt. 

1 2200 ohm l watt. 

1 3000 ohm pot. 

1 3300 ohm 1 watt. 

3 10K ohm i watt. 

1 18K ohm i watt. 

3 22K ohm £ watt. 

2 22K ohm 1 watt. 

2 47K ohm i watt. 

1 50K ohm pot. 

3 56K ohm \ watt. 

2 100K ohm 1 watt. 

1 680K ohm i watt. 

1 1 megohm i watt. 

1 3.3 megohm i watt. 

CAPACITORS 
1 lOpF ceramic NPO. 

1 47pF ceramic NPO. 

4 lOOpF ceramic NPO. 

1 470pF silver mica. 

2 .001 uF ceramic. 

2 .0012uF plastic. 

2 .OluF plastic. 

1 .033uF paper or plastic. 

1 .068uF paper or plastic. 

2 .luF paper or plastic. 

1 50/50uF 350VW electrolytic. 




45 





























































MASTER ELECTRICS PTY. LTD. 


A WHOLLY OWNED 
SUBSIDIARY OF 
MOTOR SPARES LTD. 


WIZARD PANEL METERS 

Wc now h.tvc 4 in these popular meters as listed below. All meters ha\e Zero adjustment 

and are accurate to within 2'/2 p.c DC. models have moving coil movements and VC 
voltmeters have moving coil with rectifier. Special prices are available for quantities 
Please write for particulars. 



2-INCH METERS M052 
SQUARE BAKELITE CASE 


I MA DC. t:/:/0 >0 amp DC. 

1 amp DC. L 2/2/. 30-0-30 amp DC. 
5 amp D C. L 2/2/i). 

1< amp DC L2/2\ 20 Volt DC 


L2/5/0. 
il 2/5/0. 

C 2/2/0. 



31-INCH METERS M065 
ROUND BAKELITE CASE 

'0 micr amps DC.. 4 13 0 

100 micr amps D.C . 4 1 0 

500 micr amps D.C. . 3 0 0 

1 ma DC . 2 20 

N) ma D.C . 2 2 0 

50 ma. 2 2 0 

100 ma. 2 2 0 

1 amp D.C . 2 2 0 

5 amp D.C . 2 2 0 

15 amp D.C. 2 2 0 

30 amp D.C. 2 5 0 

30-0-30 amp D.C. 2 5 0 

50 amp D.C . 2 13 6 

50-0-50 amp D.C . 2 13 6 

5 amp A.C. 2 2 0 

20 Volts D.C. 220 

50 Volts D.C . 22 0 

100 Volts D.C. 2 2 0 

300 Volts D.C . 22 0 

300 Volts A.C . 2 2 0 

SPECIAL NOTICE 

All parcel* sent Registered Post nnlcst other¬ 
wise stated. Postage or Freight must be 
inclnded with order. 



HIOKI TH-P60 MULTIMETER 

A pocket size multimeter, size only 2Jin 
x 4in x liin. Bakelite case, weighs lOoz. 
Sensitivity 2000 O.P.V. Ranges 0-5, 50, 250, 
750, AC Volts. 0-5, 50, 250, 750 DC 
Volts. 0-250ma. DC Current 0 100,00C 
ohms Resistance. 

Price £2-15-3 plus 12*% Tax. 
Total £3-2 2 

INCLUDING TAX. PLUS FREIGHT. 



MR2P SMALL SQUARE 
CLEAR PLASTIC 

SIZE t.21/32 x 1.21 32 
HOLE DIAMETER lp' 


0-50 micro amp DC 
0-100 micro .imp DC 
0-500 micro amp DC 

0-1 ma DC. 

0-10 ma DC. 

0-250 ma DC . . 

0-500 m.i DC .. .. 

0-1 amp DC. 

0-5 amp DC. 

0-15 amp DC .. .. 

0-30 amp DC . . 

0-20 volt DC . . 

0-50 volt IK’ . . 

0-300 volt IK' . . 


0 0 
2 
2 





4-5/8" x 4-1/8" MR4C 
CLEAR PLASTIC CASE 

50 micro amp DC. 5 10 

100 micro amp DC. 4 10 

500 micro amp IK'. 3 15 

1 ma IK.3 10 

5 amp DC. 3 10 

5 amp AC. 3 10 

15 amp DC. 3 10 

30-0-30 amp DC. 3 15 

20 volt DC. 3 10 

50 volt DC'. 3 10 

1(H) volt DC. 3 10 

300 volt DC. 3 10 

Add I2 , 2 r !' Sales Tux to all Prices. 


PORTABLE 

STEREO RECORD PLAYERS 

3-Speed 240 Volt AC operated in Wooden 
Case with Leatherette Cover. Brilliant Tone. 


PRICE 


19 gns. * 


.U.E. 


MODEL 

K116 

VACUUM 

TUBE 

VOLTMETER 



A good quality V.T.V.M. in heavy steel 
cabinet, it has a 4£-inch meter with clear 
scales. Wide frequency response permits 
measurements from 15 cps to 5 me on the 
AC ranges. 

SPECIFICATIONS: 

DC Voltage: 0-1.5, 15, 50, 150, 1500 
(15KV or 30 KV with special probe). AC 
Voltage Sine Wave: 0-1.5, 5, 15, 50, 150, 
500, 1500 r.m.s. Peak to Peak: 0-4, 14, 40, 
140, 400, 1400, 4000. Resistance 0-1000, 
10,000, 100,000 ohms, 10 meg, 1000 meg. 
nput Resistance: D.C.V. 11 meg (1 meg 
in probe). Accuracy: D.C.V. plus or minus 
3 p.c. of full scale; A.C.V. plus or minus 
5 p.c. of full scale. Ohms within plus or 
minus 3 p.c. total scale length. Decibels: 
minus 20 to plus 65 DB. Zero centre for 
adjusting PM detectors. AF-RF Response 
(at terminals) plus or minus 3 p.c. 30 cps 
to 500 KC; plus or minus 10 p.c. 15 cps 
to 5 MC. 


£26/6/6 



LINMARK STEREO 
AMPLIFIER 

MODEL YA-130A 

A high quality amplifier at a reasonable price. 
Specifications are as follows: 

Output power, 7 watts per channel. Frequency 
Response. Plus or Minus 1 db., 40 to 20.000 
c.p.s. Harmonic Distortion. Less than \ C A. 
Input for Full Output. 300 m V. Output Im¬ 
pedance. 4, 8 and 16 Ohms each channel. 

Tone Control: More than—14 db at 10.000 
c.p.s. 

Valves Used: I. 12AX7; 2. 6BQ5; 1. 6CA4. 
Power Supply: 220-240 Volts A.C. 50 c.p.s 
Dimensions Overall: 914 x 4Vi x 7 inches. 
Weight. 91b. 

This is a really good ampli¬ 
fier at a reasonable price of 
only . 


19 gns. 

Speakers and Record Players extra 


Suitable speakers — Rola 8MX. .£4/10/* MSP 
8TAX. £4/4/- each. 

Bass Reflex Boxes, for above Speakers, finished 
in Walnut, Maple or Mahogany, £10/15/- ea. 
4-Speed English-make Stereo Changer. Prices 
only £11/19/6. 

4-Speed Stereo English Record Player units. 

Price only £6/19/6 


547 ELIZABETH STREET, MELBOURNE — Phone 30-0271 

BRANCHES THROUGHOUT VICTORIA AND RIVERINA 
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The layout and components positioning used in our prototype is easily seen in 
the above photograph but, in actual fact, the layout is not too critical and 
almost any arrangement which ensures low grid-to-ground capacitance for 
the 6AM6 would be satisfactory . 


The net result is that the 6C4 winds 
up being a little close to the 1MC 
crystal and, although we have not experi¬ 
enced any problems of frequency drift 
with this crystal, due to heating, we feel 
that readers constructing the unit might 
well place this crystal a good inch away 
from the valve just to be on the safe side. 

In line with this problem of drift 
caused through heating of the crystals 
it would be advisable, where a chassis of 
the conventional type is used, to drill a 
series of iin diameter holes surrounding 
each of the valve sockets. Ventilation 
should also be provided in the top and 
bottom of the case to ensure a free 
llow of air past each of the valves. 

It might be mentioned that none of 
those steps need be taken with the 
"Lektrokit” metalwork since the chassis 
material, as supplied, already has l/8in 
holes spaced iin apart over the entire 
surface of the material. 

We mentioned earlier that we had no 
problems of frequency drift due to heat¬ 
ing in our prototype instrument. This is 
mainly due to the fact that we used 
crystals having zero temperature coef¬ 
ficient. Many crystals, however, have 
positive or negative temperature coeffici¬ 
ents, depending on the cut of the wafer 
and, in such a case, the provision of 
adequate ventilation which stabilises the 
operating temperature of the unit will 
do much towards stabilising the output 
frequency. 

The three crystal sockets mounted on 
the front panel are types “D,” “DCIT’ 
and “FT243.” It will be found that 
these holders will accommodate the 
majority of crystals, disposals and other¬ 
wise, available in this country. The type 
“D” holder should be mounted between 
the DC11 and FT243 types and these 
latter two should be secured to the panel 
with l/8in Whitworth bolts approxi¬ 
mately Hin in length. The 6C4 socket is 
mounted on the end of these bolts. 

The meter used to measure crystal 
current is an imported, lin diameter unit 
which is available at a fairly reasonable 


price. Some readers may feel, however, 
that this meter could be dispensed with 
because of the rather infrequent use it 
may get. In this case we would recom¬ 
mend that two terminals be placed in its 
position on the front panel so that the 
workshop multimeter can be used when 
crystal activity is to be gauged. 

To avoid upsetting our front panel 
symmetry with an “odd man out” pilot 
light, we arranged this lamp so that it 
sits immediately behind the “xtal“ out¬ 
put coax, socket. The particular type of 
coax, socket used is moulded from red 
plastic material and it makes a most 
convenient bezel for the lamp. 

There is probably little else we need 
say about the construction of the unit, 
except the need to keep all connections 
as short and direct as possible and make 
sure that all connections associated with 
the grid and cathode of the 6AM6 are 
run with good stiff wire (18 gauge tinned 
copper covered with cambric sleeving) 
and as far from the chassis plate as 
possible. This latter will help to keep 
down the stray capacitances around the 
oscillator. 

No difficulties should be experienced 
in getting the unit going, provided the 
previous remarks about crystals (activity, 
spurious signals etc) are borne in mind. 
Setting the multivibrator to produce the 
10th sub-harmonic of the 100KC crystal 
can be done in several ways, depending 
on the choice of test equipment avail¬ 
able to the constructor. 

If an oscilloscope with a calibrated 
timbase is available it could bet set to a 
sweep of, say, 20 microseconds per 
centimetre and, with the output of the 
unit connected to the Y amplifier of the 
CRO, and the function switch set to 
10KC, the multivibrator grid potentio¬ 
meter should be adjusted until the 
“spikes'* of the 10KC output are 5 
centimetres apart. 


If the oscilloscope is uncalibrated but 
has a triggering circuit good enough to 
hold the pattern steady on the screen 
the correct setting of the multivibrator 
pot. can be determined by counting the 
number of 100KC spikes between the 
two larger 10KC spikes. There should 
be exactly nine spikes in between. 

The first two of these spikes are some¬ 
what hard to locate but they can be 
identified by the slight discontinuity they 
produce in the trace. If not immediately 
obvious, note the distance between the 
larger, easier to identify spikes and 
“guesstimate” the point on the 10KC 
spike at which these 100KC spikes must 
occur. In our oscilloscope trace of figure 
2 we have numbered the spikes and 
shown, by arrows, their exact position 
on the trace. 

If an audio generator and a non-cal- 
brated oscilloscope are available, the 
generator should be fed into the X 
amplifier of the CRO and the output 
from the multivibrator fed into the Y 
input. The audio generator should be 
set to 10KC and the multivibrator ad¬ 
justed to produce a I to i lissajous pat¬ 
tern on the CRO screen. 

Note that for this test, the audio 
generator need only be good enough to 
distinguish between signals at 9, 10 and 
11KC since the frequency of the multi¬ 
vibrator will jump suddenly between 
these frequencies as it locks to the 
appropriate sub-harmonics of the 100KC 
crystal. Provided the unit is functioning 
as it should, there is no possiblity of 
the multivibrator operating at frequen¬ 
cies between those quoted. 

Perhaps the simplest and most satis¬ 
factory method, however, is simply to 
feed the output from the unit into a 
broadcast band receiver and, with the 
function switch of the unit set to the 

(Continued on Page 63) 
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MILLIAMPERES D.C 


SF Series — 

Switchboard, flush 4 and 6 
in. Moving iron and Mov¬ 
ing Coil. 


Longscale — 
Square Switch¬ 
board 4 and 6 
in. 250 degrees 
movement, 
A.C. and D.C. 


SQ Series — 
Square switch¬ 
board 4 and 6 
in. A.C. and 
D.C. 


A comprehensive range of panel mounting and switch¬ 
board meters is available in 2”, 3”, 4” and 6” nominal 
sizes and case types. Pictured above is the 04 Panel 
Mounting Meter in a new attractive mid-grey colour. 

From small panel meters to large switchboard types 
. . . the “University’’ line of instruments spans a full 
and comprehensive range of varied requirements for 
industry, power stations, scientific laboratories, tech¬ 
nical schools, etc. 

If your need calls for instrumentation . . . then write 
today for brochure. 


106 BELMORE ROAD, 
RIVERWOOD, N.S.W. 

Tel: 53-8758 53-0644 
(5 lines) 

Telegrams: 'RAQUIP,* 
Sydney. 


(A UNIT OF INSTROL) 


W. A.: Atkins 
Brisbane, Q'ld. 


(W.A.) Ltd., 894 Hay Street, Perth, W.A. Q’ld.: Keith Percy & Co. Pty. Ltd., Box 1478V, G.P.O., 

S.A.: George Procter, 52 Gawler Place, Adelaide, S.A. Tas.: W. P. Martin and Company, 188 Coll- 
lins Street, Hobart, and 134 Cambridge Street, Launceston. 

I6/FP.52 
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Pulse-Type Audio Amplifiers 

The questions, this month, have an audio flavour. One correspondent 
wants to know about pulse-width' type audio amplifiers. Another is 
puzzled about the choice of filling material for our Playmaster Book¬ 
shelf loudspeaker. 


I have seen refer¬ 
ences recently to a 
new type of audio 
amplifier which is 
said to depend on 
variable pulse width. 
What is the story be¬ 
hind this? 

It may be easier to answer the 
question by first considering the ordi¬ 
nary type of amplifier, with which you 
are probably familiar. 

In a conventional valve-type class-A 
audio amplifier stage, a signal voltage 
applied to the grid is reproduced in the 
plate circuit virtually identical in wave¬ 
form but much larger in amplitude. 
Since the output from such an amplifier 
stage is essentially a replica of the input, 
except for its much greater amplitude, 
the stage is said to operate as a “linear 
amplifier.” 

As far as the output circuit is con¬ 
cerned, the valve can be likened to a 
resistor, whose value varies mysteriously 
with applied signal, connected in series 
with the output load device, across the 
supply voltage. In short, the valve and 
its load can be regarded as two legs 
of a voltage divider, with an overall 
voltage applied. 

It follows from this that there will be 
voltage across, and current through, 
each leg of the divider—the valve and 
the output load — and that each will 
dissipate a number of watts. 

In actual fact, in a class-A amplifier 
the valve dissipates more power as heat 
than ever appears as audio output power 
across the load circuit. In short, the 
efficiency of a class-A amplifier stage in 
terms of audio power out for supply 
power in is always less than 50 per 
cent. 

In ordinary mains operated receivers 
and amplifiers this situation has been 
tolerated in the past, chiefly because 
power from the mains is not a very 
costly item. Nor did it matter much in 
the average equipment, if the valves 
became very hot in operation; it was 
largely a matter of making them robust 
enough in the first place and providing 
enough ventilation around them. 

There were some applications, how¬ 
ever, where the question of efficiency 
could not be dismissed so lightly. 
Battery-powered equipment was one. 
Another was in higher powered mains 
equipment where the size, the heat and 
the supply problems of larger and still 
large valves proved an embarrassment. 

For such applications, other classes 
of operation were evolved for the output 
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stage, which is usually the one imposing 
the heaviest drain on the supply. As a 
result, for such equipment push-pull 
class AB1, class AB2 and class B 
became commonplace. The aim was to 
obtain higher operating efficiency, which 
meant more audio power for a given 
order of input power or more audio 
power for valves in a given size, or 
both. 

However, while the efficiency of these 
latter modes is usually a good deal 
higher than realisable with class-A 
operation, a significant proportion of the 
total power input is still dissipated as 
heat from the output valves. 

This led, many years ago, to specu¬ 
lation as to whether audio power valves 
could be operated in some manner 
which did not pre-suppose that the out¬ 
put waveform had to be a virtual exact 
replica of the input signal. 

In short, whether it was possible to 
get right away from the normal “linear 
amplifier” concept, be it class-A, class- 
B or class anything! Out of this think¬ 
ing came the idea of a modulated 
pulse-width system. 

As a first step, this involved driving 
the output stage continuously with a 
locally generated, high amplitude super¬ 
sonic square wave — typically at about 
70KC. The output valve (or valves) 
would be diiven rapidly between plate 
current cut-off and plate current satura¬ 
tion, thereby producing an uninterrupt- 



Okay —so you're the best TV service¬ 
man at the shop. Do you have to 
crow about it every morning? ("TV 
Reporter ") 


ed train of square waves in the output 
circuit. 

With no audio input signal present 
to influence matters, the cut-off period 
would equal the saturation period, so 
that the pulses would be symmetrical. 
To use the appropriate term, the mark- 
space intervals would be equal. 

Under these conditions the plate 
current, averaged over several such 
cycles, would be the mean between the 
cut-off and saturation values; similarly 
for the average plate voltage. 

A loudspeaker, connected to the out¬ 
put stage, would not normally rerpond 
to the supersonic pulses, because of its 
inherent limitations, and the cone would 
remain in a neutral position. If need 
be, a low-pass filter could be provided to 
suppress the supersonic drive. 

The audio signal is introduced in such 
a way that it varies the mark/space 
ratio of the supersonic pulses. 

Thus one half-cycle of the audio 
signal excursion may operate to increase 
the maximum current conduction (i.e. 
saturation) time and decrease the cut-off 
time. Averaged over several supersonic 
pulses, this would produce a cyclic in¬ 
crease in the average plate current of the 
particular output valve and a decrease 
in average plate voltage. 

The next half-cycle of audio signal 
would have the reverse effect, producing 
a drop in average plate current and a 
rise in average plate voltage. 

Because this variation on average 
plate current and voltage occurs at an 
audio rate, it will be reproduced by a 
loudspeaker in the output circuit. 

A basic requirement is that the varia¬ 
tion in pulse width' must be proportional 
to the amplitude of the applied audio 
signal. If it is, then the variation in 
AVERAGE plate voltage and AVER¬ 
AGE plate current will be proportional 
to audio input signal and the stage will 
exhibit apparently linear characteristics 
as an amplifier. 

The promise of increased efficiency 
follows from the fact that the valve (or 
valves) so operated spend practically all 
of their operating time in one of two 
modes: 

1. With very high current flowing 
through them but minimum voltage 
across them. 

2. With high voltage across them but 
with minimum current flowing. 

In each case, the product of voltage 
and current, in terms of watts, may be 
smaller than when the valve is operating 
in one of the conventional modes 
described earlier. This largely depends 
on the valve type. 

It might logically be asked whether 
all this does not represent an undue 
amount of complication and whether the 
advantage gained is worth all the trouble. 

With valve techniques, the answer 
would appear to be that few have con¬ 
sidered it so. It is certainly true that 
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RADIO HOUSE PTY. LTD. 

306-308 PITT STREET, SYDNEY. Also at 760 George Street and 6 Royal Arcade. 


MULTIMETER TESTERS 

EXCLUSIVE TO RADIO HOUSE PTY. LTD. Phone 26-2817. 


PORTABLE TRANSISTOR 
TAPE RECORDER 
"SUNACE" PD 401 

£10 gns. Postage 7/6 
Complete with Mike, Battery and tape 


LIMITED STOCK ONLY 
Model RH-10 

RANGES: 

DC Voltages: 0-10-50-500-1,000 
V at 2,000 Ohms V. 

AC Voltages: 0-10-50-500-1,000 V 
at 2,000 Ohms V. 

DC Current: 0-500uA 0-500 mA. 
Resistance: 0-10K-1 Meg: 60 
ohms, 6 Kohms at centre 
scale. 

Capacitance: 250uuF to luF, in 
two ranges. 

Decibels:—20 to plus 36db, two 
ranges. 

Output: 0-1,000 V in four ranges. 
Size: 5in x 3£in x I£in. 

Weight: 13oz approx. 

Price £5/7/6 

Postage 5/- to 10/- extra. 


Model RH-50 

Modern Design, 33 Micro Amp 
Meter. 

30,000 Ohms per Volt D.C. 

13,000 Ohms per Volt A.C. 

1 p.c. Multipliers and Shunts used. 

Printed circuit. 

Clear Scale, rugged moulded 
case. 

SPECIFICATIONS 

DC Voltages: 0-0.3-1.2-3-12-30- 
120-300-600-1,200 V at 30,000 
Ohms per volt. 

AC Voltages: 0-3-12-30-120-300- 
600-1,200 V at 13,000 Ohms per 
volt. 

DC Current: 0-.06-6-60-600 mA, 
0-12 A. 

Resistance: 0-60K-6M-60M (350, 
35K, 350K. at mid-scale). 

Decibels: minus 20 to plus 57 
dB (O dB equals 1 mW. 600 
ohms). 

Audio Out: Capacitor in series 
with AC volt ranges. 

Short Test: Internal buzzer. 

Accessory: 1 pr. heavy test leads. 


Model RH-5 

* High sensitivity-20.000 Ohms/ 
V DC, 10,000 Ohms V AC. 

* 3in Meter. 

* Handy pockeiable size. 
SPECIFICATIONS 

DC Voltages: 0-10-50-250-500- 

1000 V (20,000 Ohms V). 

AC Voltages: 0-10-50-250-500- 

1000 V (10,000 Ohms V). 

DC Current: ()-50uA, 0-5-50- 

500mA. 

Resistance: 0-10K, 0-100K, 

0-lMeg, 0-10Meg. 

(62 Ohms, 620 Ohms. 6.2K. 

62K at centre scale). 
Capacitance: 0.0001 uF-0.005uF, 

005uF-luF. 

Decibels: minus 20db to plus 
36db in 2 ranges. 

Dimensions: (3£” x 5±" x U”). 
Weight: 15oz approx. 

Complete with internal battery, 
testing leads with prods. 


Price £9/-/- 

Postage 5 - to 10 - extra. 


SCOOP PURCHASE 

6 Transistor de luxe model Radio 
made by International. Complete with 
leather carrying bag and earphone, 
etc. Size 4i in x 2 i in. 

£10/10/- reduced from £15/15/- 

Plus postage and packing 7/6. 


ft 


Actual Size 

KEY LITE 
39/11 

with fob keyring, never need 
batteries or globe. Simply squeeze, 
illuminates car and house locks, 

ctc * 40/- Posted anywhere 


Twin blades 
rotary cutting 
head, spare 
batteries 1/6 
standard size. 
No. 950 size, 
overall length 
5in. 

£3/19/6 


ELECTRIC RAZOR 


Batteries: 1 (1.5V), 1 (15V). 
Size: 3 5-16** x 6 5-16” x 2F* 
Weight: 1.4lb approx. 


Price £ 15/10/- 

Post 5/- to 10/- extra 
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very few valve amplifiers have been built 
using the pulse-width technique. 

However, the swing to transistors in 
the electronics industry has renewed in¬ 
terest in the scheme for a number of 
possible reasons: 

1. There is an economic advantage at 
present in using small rather than large 
transistors to obtain the required power 
output. 

2. Current style trends favour equip¬ 
ment which is intriguingly small and 
efficient, rather than big and impressive! 

3. Transistor techniques make possible 
portable and battery-powered equipment 
which was barely feasible with valves. 
Here the emphasis is clearly on effici¬ 
ency. 

4. Transistors lend themselves much 
better to pulse techniques than do valves 
and the potential gain in efficiency is 
greater. 

5. Engineers have become used to 
applying transistors as “electronic 
switches” in other fields and the idea of 
a variable pulse-width audio amplifier 
seems much less revolutionary than once 
it did. 

At this point we can usefully quote 
from a report in a recent issue of 
“Science Journal.” 

“Transistors work exceptionally well 
as switching devices. Circuits which pro¬ 
vide the necessary square wave forms 
and modulate them in width can be 
achieved with comparative simplicity and 
economy of components • 

“The most important transistor charac¬ 
teristic is high switching speed; almost 
the only power loss is in the time re¬ 
quired to change from the 4 ori to the 
* off * condition—a lapse measured in 
nano-seconds . 

“The output of the loudspeaker is in 
the form of a train of square pulses at 
a fixed frequency of around 65 to 75 
kilocycles per second. In their unmodu¬ 
lated state , the pulses produce no current 
in the loudspeaker coil because the nega¬ 
tive and positive components are of 
equal duration. 

44 However , when the width of the on- 
off pulse is changed , so that the 4 switch ’ 
remains longer in the positive condition 
and equivalently shorter in the negative 
position, a positive voltage will appear 
across the speaker and the cone will 
be deflected . 

“The cone deflection will be in the 
opposite direction if the negative-going 
pulse is lengthened at the expense of the 
positive. 

“A considerable amount of develop¬ 
ment work has been done by a small 
Cambridge firm, Sinclair Radionics, 
which is about to market a 20 watt amp¬ 
lifier. In this all components, except con¬ 
trols, are mounted on a printed circuit 
hoard measuring by 3\ inches and 
weighing less than five ounces. 

“The amplifier uses small VHF (60MC) 
transistors operating at an efficiency of 
about 95 per cent. The two output tran¬ 
sistors—both silicon epitaxial planars — 
deliver full output with a temperature 
rise well below their maximum level and 
consequently require no heat sinks to 
keep them cool. 

“A transistor handling ten watts under 
typical conventional linear amplifying 
conditions would need a heat sink of 
about 15 square inches.” 

According to the report, Sinclair 
Radionics claim wide frequency response 
and extremely low distortion from their 
amplifier, together with an ability to 
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operate at full power for long periods 
without distress. 

The reason why distortion should be 
so low is not immediately obvious, since 
the opportunity for a non-linear relation¬ 
ship between signal voltage and pulse 
width would seem to be at least as great 
as that in the direct base/collector trans¬ 
fer characteristic. 

Furthermore, the difficulties of apply¬ 
ing negative feedback would appear to 
be greater. 

However, we are really not in a posi¬ 
tion to appraise the system critically. 

You asked us what it was all about 
and the foregoing should put you into 
the picture! 

What Is the guiding 
principle behind your 
choice of filling ma¬ 
terials for the “Book¬ 
shelf’ enclosure? Why 
not use materials such as carpet under¬ 
felt, plastic foam, etc? 

The idea behind the “Playmaster 
Bookshelf” loudspeaker is not original, 
as far as we are concerned, and we did 
not carry out original research into fill¬ 
ing materials to discover their exact 
behaviour, how many different types 
could be recommended, how many not, 
and so on. 

Our contribution was to apply ac¬ 
cepted ideas to suitable but inexpensive 
components and from them conjure up 
a loudspeaker system, capable of excel¬ 
lent results, yet for a fraction of the 
price being asked for comparable com¬ 
mercial units. 

To produce the desired result we did 
not have to make an exhaustive study 
of why certain fillings acted as they did. 
Other people have done a lot of experi¬ 
menting along this line and put forward 
explanations. What we had to do was 
apply the principle and check the end 
result. 

In general, however, the filling does 
not perform an equivalent function to 
the padding hitherto specified on the 
inside faces of large-scale enclosures. 
These are primarily big boxes full of air, 
which is substantially free to move 
within the confines of the box, or 
through vents, depending on the design. 
In such boxles, the internal padding 
serves mainly to absorb sound waves in 
the middle and upper register, which 
might be reinforced by dimensional 
effects inside the box and radiated to 
the listening room through the loud¬ 
speaker or vent openings. 

In the Playmaster “Bookshelf” enclos¬ 
ure the filling material occupies sub¬ 
stantially the whole of the inside space, 
so that there is a minimum of free air. 
When the cone moves back and forth. 


it has to push or pull such air through 
the maze of tiny fibres, the action being 
most apparent close to the cone but 
nevertheless distributed right back to the 
internal surfaces of the sealed enclosure. 

This finely graduated, yet widely dis¬ 
tributed impedance to the free movement 
of air in the enclosure is said to imparl 
a resistive quality to the loading imposed 
by the box on the cone, and this cer¬ 
tainly checks with practical results. 

Putting suitable filling in the box 
lowers the resonance of the system, both 
in amplitude and frequency. 

We suggested alternative filling 
materials which were proved experimen¬ 
tally to have suitable characteristics, 
without any allusion that there could 
have been others equally suitable. 

We were not happy with the results 
obtained with carpet underfelt, in terms 
either of listening tests or measured 
results. Without trying to analyse the 
reason too closely, we felt fairly certain 
that carpet underfelt introduced too 
much solid matter into the box, with 
insufficient porosity, such that it did not 
produce the required combination of 
lowered resonance frequency and low¬ 
ered resonance amplitude. 

We did not try any of the rigid or 
elastic foams, because we felt that they 
would be unsuitable. 

With rigid “airtight” foam, the major 
effect would most likely be to trap a 
small amount of free air behind the 
cone, raising the resonant frequency of 
the system. 

For elastic “airtight” foam, the reson¬ 
ance would still most likely be that of a 
small amount of trapped air, modified 
by the surface characteristics of the 
foam. 

Plastic pellets or bits would probably 
be better than large sections but we did 
not find the material sufficiently attrac¬ 
tive to warrant investigation. 

And that’s where the matter has 
rested. We are not fired with any im¬ 
mediate enthusiasm to devote time to 
examining omer niling materials but wc 
would nevertheless be quite interested in 
findings which readers might arrive at 
independently. 

The critical region is around the 
natural resonance of the system with 
and without the packing. Its behaviour 
can be judged fairly well from impe¬ 
dance curves based on a low impedance 
drive source—something around 1 ohm 
for a 15-ohm loudspeaker system. 

Incidentally, for those who may be 
interested, we have not yet been able 
to devote time to investigating the 
application of this general technique to 
larger speakers in cabinets of inter¬ 
mediate size. K 


i ||jl| ffAPAR ^-= 

REPLACEMENT TRANSFORMERS 

FULL RANGE AVAILABLE FROM 

STANDARD COMPONENTS PTY. LTD. 

10 HILL ST. LEICHHARDT N.S.W.6 8-3254 68-4697 
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£7/10/6 

each 


£6/14/6 

each 


102 Northumberland Street, Liverpool 
602-7570 

7 Pirie Street, Fyshwick, A.C.T, 90035 


116-118 Clarence Street, Sydney. BX-4451 


443 Concord Road, Rhodes. 73-0211 


PRODUCTS 


AT GENERAL ACCESSORIES 


MODEL SB-401 
PLASTIC CABINET 


HI-SPARK TRANSISTOR 
IGNITION SYSTEMS 

12-TN 12 volt negative to earth 

£22/16/3. 12-IP 12 volt negative to 

earth £30/1/6. 

SPECIAL 24GNS 


CHARGER T-36 


A substitute charger and preserver for 
006P 9V battery. Input: 117V or 220V 
output 9V. 

Net price £2/12/6 


Housed in compile! plastic cabinet (si re 
2 7 Kin \ I * tin \ I .1 I6in». incorporating 

:i speaker un-ofT switch and built-in remote 
volume control for convenient listening. 

Simple to attach on anv make T\ . Radio, 
I'l. I'lionograph or Hi-Fi sets. Does not 
interfere with the normal operation of the 
set. Supplied with 2011 of cable and minia¬ 
ture earphone with plastic-covered wire ear- 
holder. Has built-in extra jack for additional 
person to listen. 

Net Price 42/- ea. 


DX-62 ; 


PIEZO MICROPHONES 

DX-63 

Model OX-62, Type stand, 

Mounting screw 5/16 inch, 

.Sensitivity — 55db, 

Cartridge MD-1, 

Material Zinc diecast. 

Cord 6m, 

Dimensions 136 x 52 x 75mm, 

Weight 460g, 

Built-in switch slide. 


Model DX-63, 

Type stand. 
Mounting screw 5/16 inch. 
Sensitivity — 56dl>, 
Cartridge MD-3, 
Material zinc diecast, 
Cord 6m, 

Dimensions 34 x 230 x 
85mm, 

Weight 650g, 

Built-in switch slide. 


STEREO PLAYER UNIT 

MOTOR: 2-Pole induction. 

SPEAKER: 10cm Dia. X2. 
TURNTABLE: 16.8cm Dia. 
CARTRIDGE: Crystal turnover type 

with sapphire stylus. 


complete with 4in speaker. 

£3 


VERNIER DIALS 

70, 50, 36 m/m. Small 23/6. Medium 
27/6. Large 39 6. 


SPECIAL 24GNS 


MODEL SB-461 
WOODEN CABINET 

complete with 6 x 4 speaker. 

£3/15/- 


Private Radio-TV listener with 
REMOTE VOLUME CONTROL 
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Argument in broad terms about the price of goods is usually a rather 
unrewarding activity. People get very hot under the collar and brand 
each other as rogues but, in most cases, the contested prices show little 
reaction to the verbage, being a product of economic rather than mere 

emotional reaction. 

By W, N. Williams 


A S you may remember, the subject of 
4 prices was raised by a correspon¬ 
dent in our May issue. Over the initials 
C.C., he suggested that items of com¬ 
pleted electronic equipment were often 
obtainable as cheaply as the parts re¬ 
quired to build them, indicating an obvi¬ 
ous and unnecessary loading on the sell¬ 
ing price of individual components. 

On the basis of a good deal of over¬ 
seas travel, he expressed the conviction 
that “radio prices are dearer in Australia 
than anywhere else.” 

In reply and by way of comment, we 
pointed out that the real cost of selling 
individual components is very high to 
a customer who wants “one of those, 
and one of those, and two of those” . . . 
etc., as for a kit. 

It is entirely possible for the cost of 
buying and handling components on this 
basis to compare with the cost of as¬ 
sembling the finished project, assuming 
the bulk buying and the economy mea¬ 
sures which are commonly invoked in 
the latter activity. 

In a competitive field, it is fairly safe 
to assume that individual parts sellers 
don’t jack up prices just for the heck of 
it. In so doing, they would invite their 
competitors to undersell them in very 
short order. 

A parts dealer with whom we dis¬ 
cussed the matter stressed that this situa¬ 
tion is not peculiar to the electronics in¬ 
dustry. He pointed to the cost of sell¬ 
ing spare parts in the auto industry, even 
for current models, and invited me to 
speculate upon the cost of assembling 
your own car from spare parts bought 
separately. 

He went on to say that, for the kind 
of population density in Australia, and 
the number interested in buying elec¬ 
tronic bits and pieces, the turnover is 
such that suppliers have to buy many of 
their products on a “replacement” basis 
and at a price far higher than applies to 
a bulk “manufacturer” type order. 

Whether this is the whole story may 


be open to some debate. A frequent 
complaint I hear from manufacturers 
and import agents is that parts sellers, 
as a class, are far too conservative in 
their methods and far too cautious in 
their buying. 

They order only the parts they need, 
as thev need them, ignoring the fact 
that larger orders placed less frequently, 
would often get them a better price. 

This argument has been going on for 
a long time and, as I said at the outset, 
I doubt whether emotions bared in these 
columns are going to change things 
overmuch. 

In the light of local problems, it may 
be cold comfort to reflect on a couple 
of items which have been brought to 
my attention, relating to the situation in 
other countries. 

The English publication, “Electronics 
Weekly,” for August 5, 1964, carries 
an article by Alfred Rose entitled “Get¬ 
ting Components Across The Counter.” 

Back of this article is the delimma 
which British component manufacturers 
allegedly face, wherein it is costing just 
as much to administer and sell the 20 
per cent of their production, represent¬ 
ing small orders, as it does the other 80 
per cent representing large orders. 

How are manufacturers to get over 
this? Do they load the economic busi¬ 
ness to pay for the unecomonic? Do 
they refuse the unecomonic altogether? 
Or do they load the prices of small 
quantities realistically, knowing that 
they may become prohibitive? 

The last two courses are complicat¬ 
ed by the fact that manufacturers can¬ 
not afford to be unrepresented on deal¬ 
ers’ shelves, because their name and 
their public image is involved. 

In the article referred to, Alfred Rose 
suggests that the component supply 
situation in the U.K. may gradually drift 
towards that in the United States, where 
much of the selling is done by very large 
distributors who buy in bulk from manu¬ 
facturers and who are equipped to sell 


both in bulk and in smaller quantities 
as necessary. 

They issue detailed catalogues, em¬ 
phasise packaging and increase the value 
of each customer to themselves by offer¬ 
ing a variety of lines,, which will logic¬ 
ally be ordered simultaneously. 

By coincidence the “Spring” catalogue 
of one of these big distributors arrived 
on my table as I wrote these pars. It 
opened with 16 pages, crammed with 
small print, listing just the types and the 
prices per unit of transistors and valves 
from the big-name manufacturers. 

Valves and transistors, literally by the 
thousand. 

After that, page after page of com¬ 
ponents from valve sockets to rotating 
aerial arrays. 

Not surprisingly, Alfred Rose specu¬ 
lates whether large-scale distribution is 
practical in the U.K., with its limited 
market. He feels that it can offer an 
advantage, though admitting that many 
British manufacturers cannot see how. 

And if this doubt exists in the U.K. 
how much more must it apply in a 
country like Australia with its limited 
population and vast distances? Maybe 
it’s a lot easier to criticise our local 
distribution arrangements than to come 
up with a workable solution. 

Then, from a recent issue of 
“Radio-Electronics” comes a letter con¬ 
tributed by a Canadian reader. I re¬ 
print it, exactly as it appeared in the 
abovementioned journal: 

Dear Editor, 

I have enjoyed your magazine for 
several years. I have seen a number of 
excellent projects that 1 would like to 
build. However, most of the people in 
Canada can't afford to construct equip¬ 
ment because parts are too expensive. 
The prices in our own wholesale cata¬ 
logue run from 300 per cent to 600 
per cent higher than the estimates some 
of your authors place on their projects. 

The import duty for receivers, parts, 
etc., is approximately 40 per cent. To 
this, add 10 per cent for the Canadian 
dollar exchange, plus shipping charges, 
and you get a nice round figure of about 
200 per cent above American retail 
prices. Even this markup is too much, 
but where does the remaining 100 per 
cent to 400 per cent come from? 

Tubes are not so bad—they may run 
twice the American price; but some of 
the less-commonly used transistors are 
almost 10 times as high as the American 
prices. Most completed amplifiers, tuners, 
etc., are also available for only a little 
more than double the American prices. 

I believe that, somewhere along the 
way, someone is using duty as a coverup 
for jacking the prices sky high. This 
sounds an awful lot like unlawful price 
setting to me. Don't you Canadians 
think it's time we did something besides 
cry in our milk? How about writing 
your M.P. about it? What about you 
unemployed smugglers? Can't you see a 
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THE COMPLETE RANGE 
OF BIRD QUALITY 
INSTRUMENTS FOR 
RF POWER MEASUREMENTS 
available in Australia from 



WARBURTON FRANKI 



Model 460 THRULINE 
RF Directional Wattmeter 



Model 43 THRULINE 
RF Directional Wattmeter. 


The Bird Electronic Corporation, established in 1942, 
pioneered the development of advanced instrumenta¬ 
tion for the communications industry. 

Quality instruments bearing the Bird trade-marks 
TERMALINE and THRULINE have become uni¬ 
versally accepted for their accuracy and reliability in 
the coaxial R.F. transmission field. 

The Bird range includes: 

TERMALINE RF COAXIAL LOAD RESISTORS 
AND HIGH POWER ATTENUATORS, 34 Stand¬ 


ard models: continuous power ratings from 5 watts 
to 50 kilowatts. 

TERMALINE RF ABSORPTION WATTMETERS. 
12 Standard models: power scales from 0-25 milli¬ 
watts to 0-5000 watts. 

THRULINE RE DIRECTIONAL WATTMETERS. 
COAXIAL RF SWITCHES AND COAXIAL RF 
FILTERS 

These are but a few of the extensive range of BIRD 
instruments for the measurement of RF Power. 

Write or call for the latest Bird Catalogue No. GC-65. 


307 KENT STREET, SYDNEY. 29-1111. 



ADELAIDE : 204 Flinders Street. 233-233 
BRISBANE: 13 Chester St. Fortitude Valiev 

51-5121 . 

MELBOURNE: 359 Lonsdale Street 67-8351 
NEWCASTLE WEST: 844 Hunter Street. 61-4077. 
SYDNEY: 307 Kent Street. 29-1111. 
WOLLONQONC: 140 Keira Street 2-5444 
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good thing when it comes along? Let’s 
wake our Government up, one way or 
another . 

D. DAWSON, 

Penny, B,C. 

Back to the local scene, a reader from 
Narrabri, N.S.W., has his say. I quote: 

’While I agree with your contention 
that realistic thinking in regard to the 
sale of small numbers of components is 
necessary, and that businessmen must 
make a profit, there is certainly food for 
thought in the contention that Australian 
prices are high.** 

The correspondent,. C. J. goes on to 
tell how he built two 20-watt “Play- 
master” amplifiers from parts purchased 
at a wholesale house. Subsequently, 
he was able to purchase two English 
amplifiers of comparable performance 
for somewhat less than the cost of the 
“Playmasters,” despite all the loadings 
that operated to increase the price of 
the imported product. 

Wihout knowing all the details, it is 
not practicable to debate this specific 
case but, in general and to date, hi-fi 
readers of this journal have been able to 
save money, or to get themselves better 
equipment for a given outlay, by build¬ 
ing their own. 

How this situation will be modified 
with time remains to be seen. 

A few years ago, readers could save 
money by building their own mantel 
radios, their own television radios and 
their own simple multimeters. Mass 
production, clearances, “deals,” exagger¬ 
ated trade-ins and imports have reversed 
the situation, removing the economic 
incentive from home building of such 
items. 

It could happen that way with ampli¬ 
fiers. 

As a journal, we must go on describ¬ 
ing equipment for those who want to 
build in order to learn but we have 
also to search out other places where we 
can crash the price barrier — as we 
did recently with our “Bookshelf’ loud¬ 
speaker. 

By so doing, we’ve carried on for over 
40 years. I guess we’ll be able to man¬ 
age a few more yet! 

MEDICAL COMPUTERS 

Changing the subject, we can mention 
a couple of other matters which have 
been raised in the past, in these columns, 
without any danger of generating a red 
face. 

Some time ago, in an editorial, we 
took to task the writers of the “Dr 
Kildare” TV show for poking fun at 
medical computers. We suggested that 
much of the average doctor’s task in 
acquiring and storing information for 
future reference could be done much 
more efficiently by a computer, which 
would then be able to come up with 
diagnoses and treatments in response to 
symptom data fed into it. 

Some readers who hadn’t thought much 
about such matters before were highly 
intrigued, some were convinced, others 
were equally dubious. 

Since then, there have been reports 
of experiments along this line in the U.K. 
The computer technique showed up 
extremely well, with a higher figure for 
correct diagnoses than gained by the 
doctors “competing” with it. 

This is surely not surprising, because 
a computer doesn’t suffer from inatten¬ 
tion or from lapses of memory and it 
can be given a huge appetite for data. 
Give it enough data of the right kind, 
keep it fed, and it must win! 
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But, of course, a computer is only a 
data system and, for the present, it must 
rely heavily on medical men to provide 
the link between it and the patient. 

I said “for the present,” because a 
more direct link is currently practicable 
in certain instances. Oscillographs of 
various body functions may well, for 
example, be read and analysed directly 
by electronic circuits, without interven¬ 
ing human interpretation. 


TV FROM DISCS ? ij 

R ECORDED TV is the latest in j» 
the U.S. J; 

j[ The Westinghouse Electrical Cor- j» 
;► poration has devised a new electronics <! 

; I system that plays sound and tele- !| 

•! vision pictures from phonograph re-![ 
!; cords. ^ 

;; Just link your record player with j> 
;> your TV set and put the records on. <1 
;! Phonograph needle picks up the audio ![ 
lland video signals simultaneously,!; 
!; using a technique similar to that used j; 
!; for obtaining television pictures from j! 
;; signals broadcast from weather satel- <! 
;! lites and space probes. \\ 

Another subject, we took up some 
time ago was that of home video re¬ 
cording on a machine that, reportedly, 
was going to sell for 59 guineas sterling. 
In effect, we said we didn’t believe all 
the then current newspaper and maga¬ 
zine stories; that video recording was 
just not that easy. 

And that is the way it has turned out. 
Various “inside stories” have been 
bandied around as to who got what, 
out of it all, but the one obvious fact 
is that the public didn't get their 59- 
guinea video recorder. 

However, the publicity did accomplish 
one thing. It set various groups on the 
trail, some working from audio record¬ 
ers up, some from video recorders 
down, but toward a common goal. It 
looks as though their efforts are gravj- 
tating toward a refinement of the origi¬ 
nal Telcan concept but at prices vari¬ 
ously estimated at from five to ten times 
the original figure. 

Figures of even this order are not 
prohibitive if the gadget is good, but 
deeply involved in the question is the 
cost of tape itse’if, particularly if some¬ 
thing wider than i-inch ultimately turns 
out to be desirable. 

Very high quality tape will b e essen¬ 
tial for video recording—and plenty of 
it—and fears are being expressed that, 
unless tape costs comes well down, 
people won’t be too keen to build a 
tape library of favourite items. Without 
this incentive, the whole concept falters. 

In this general connection, a reader 
from Warburton, Victoria, forwarded a 
clipping, as reproduced in the panel 
above, with no comment but just a big 
question mark scrawled alongside. 

And I must confess that, at first 
glance, it looked like a classic example 
of what the “Serviceman” likes to call 
“gobbledegook.” The connection be¬ 
tween disc records, playback television 
and satellites seems to be rather remote, 
to say the least. 

However, there is a connection and 
what looks like technical rubbish turns 
out to be the result of over-abbreviation 
and coloration of a report covering a 
genuine technical development. What 
follows is a report of the same develop¬ 
ment, taken from the current issue of 
“Radio-Electronics.” 


44 An electronic system that plays tele¬ 
vision pictures from a phonograph 
record has been developed by Westing- 
house. The same long-play disc carries 
the sound track. 

"The recording is not a live television 
picture, but a series of stills produced 
every six seconds. The equipment con¬ 
tains two storage tubes. A scan con¬ 
verter builds up a complete television 
picture which is then read out and, 
recorded on tape or disc in six seconds. 
The second storage tube then supplies 
information for the next recorded pic¬ 
ture. 

"In playback the process is reversed, 
and a slow-to-fast scan conversion dis¬ 
plays the picture on the TV screen. One 
picture is read out repeatedly and dis¬ 
played during the time that the next one 
is being formed on the storage tube from 
the video information in the groove of 
the recording. 

44 Westinghouse promises equipment 
that will permit a user of the system, 
called Phonovid, to prepare his own 
sight-and-sound programs. The pictures 
would, in this case, be recorded on tape, 
and could be played back directly 
through the Phonovid system — or, if a 
number of copies were required, used 
to make a master phonograph record. 
The equipment is expected to be especi¬ 
ally useful in educational work, and is 
more flexible than educational-TV 
movies or classroom films ** 


ALWAYS RELY OH H.D.S. 
H SPECIAL FOP JULY 


D Signol Injectors IT1 
£2/1/ including tax. 

S W e con supply ell Radio and 
Electrical Components and are 
agents for the famous A.W.A. 
Radio Sets. Distributors of Test 
Equipment, Valve and Circuit Testers, Multi¬ 
meters, etc. A complete Mall Order Service 
for the Countryman. Cali, writ# or phone to 


The independent Wholesaler 
RADIO DESPATCH SERVICE 


Radio and Electrical Distributors, 
Cnr. GEORGE ond HARRIS STRUTS, 
•69 GEORGE ST., SYDNEY. 

Phene 211-0614, 2U-0m. 

Open Seturdey Mornings. 


Transtronic Products 

When it comes to air-wound coils the experts 
choose Air-dux coil for hixher efficiency, pro¬ 
fessional appearance, easy installation. Full 
ranee of 67 different coils — pi-couplers and 
hulluns available from: 

P.O. BOX 132. BALGOWLAH 
N.S.W. 94-6181 


ELAPSED TIME 
METERS 

by 

CURTIS 

INSTRUMENTS, 
INC., US.A. 

MAINTENANCE GUARANTEE COSTING 
Similar Instruments for 
AMPERE-HOUR MEASUREMENT 

Austral Instruments 

VOd WINSTON AV., EDWARDSTOWN, S. A. 

76 2576 
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BETTER TAPE RECORDING 



WITH THE SONY-O-MATIC TC 357-4 OR THE TC 135 



SONY-O-MATICTC 357-4 


4 track monaural recording 
and playback. Self-threading. 
3 speeds. 7 inch reel capacity. 
Easy tape loading. Speaker 
monitoring while recording. 
Public address facility. Dy¬ 
namic microphone. Instant 
stop. Lock facilities. Speaker 
on-off switch, response to 
1 5,000 cps. etc. See it at your 
retailer or ask for literature. 

PRICE: 95 GUINEAS 


AUTOMATIC RECORDING LEVEL CONTROL 


SONY-O-MATIC TC 135 

Automatic volume control. 2 track 
monophonic recording and playback 
5 inch reel capacity. 2 speeds. Ear¬ 
phone monitoring while recording. 
Instant stop. Records direct from 
radio, TV, etc. Efficient, rugged 
design. Weight 7 pounds. Dynamic 
microphone. Response better than 
10,000 cps. 3 hours recording. 

PRICE: 45 GUINEAS 




JACOBY, MITCHELL & CO. PTY. LTD. 


N S W VIC N.S.W 

469-475' Kent St.. 15 Abbotsford St.. E. Cupl’t P L, 
SYDNEY. NORTH MELBOURNE. 16 Wood St.. 

26-2651. 30-2491. NEWCASTLE. 

61-4476. 


S.A, 

Farley and Fahy 
Ltd., 

77 Wright St.. 
ADELAIDE. 
51-5117. 


TAS. 

K. W. McCulloch 
Ptv. Ltd.. 

109 York St., 
LAUNCESTON. 
2-5322. 


C. Llddelow and 
Co.. 

59 Midgley St., 
RIVERDALE. 
6-2305. 


QLD. 

T. H. Martin PI L. 
35 Charlotte St.. 
BRISBANE. 
2-1785. 

A.C.T. 

H. C. Daynes 
(Radiovision P/L.), 
75 Investigator St., 
RED HILL. 
9-4554. 
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TWO WRONGS DON'T MAKE A RIGHT 

"Two wrongs don't make a right." This old adage, normally applied to 
problems of human behaviour, is also equally applicable to problems of 
electronic servicing. My main story this month shows how dangerous it 
is to cure a fault by faking some part of the circuit instead of finding 

the real trouble. 


B EFORE discussing actual cases, how¬ 
ever, there are a couple of minor 
matters I would like to mention. The 
first concerns a small item in the 
December, 1964, issue describing my 
solution to the rather vexed problem of 
how to secure a loose valve top cap. 

Following this I received letters from 
a number of other servicemen who had 
also “discovered” the new adhesives, in 
relation to this problem. They all con¬ 
firmed the permanent nature of the job 
which I had observed and in this respect, 
particularly, their reports were very use¬ 
ful. I would like to take this opportunity 
to thank them for the trouble they took 
to write to me. 

Typical of these letters was one from 
Mr P.B.T., of Coogee, N.S.W., and other 
readers may find his comments interest¬ 
ing: 

“Dear Sir, 

“I was interested to read of your 
experiences in using epoxy products 
for securing valve caps. In the past, I 
have used Araldite for this purpose, and 
also for replacing picture tube bases, 
with similar results. 

“A technique I found useful, especi¬ 
ally when a number of wires are 
involved, as in a picture tube, is to tin 
the leads and wrap a few turns of fine 
wire (5 amp copper fuse wire) around 
each lead, leaving about four inches of 
this wire extending from the leads. The 
wires are then soldered to the leads. 

“These longer wires are very helpful 
in threading the base on to the leads 
and also ensure that a connection is 
established, even if a lead is too short 
to reach the end of a pin. 

“Thanking you for your interesting 
articles. 

Yours faithfully, 

P.B.T.” 

And thank you, Mr P.B.T., for an 
interesting and useful comment. 

The second matter is on a completely 
different subject. It concerns a brief 
humorous item published in the con¬ 
temporary magazine “Video” (Vol. 5, 
No. 1). It is reproduced herewith in a 
separate panel just as it appeared. I 
suggest you read it at this point. 

I must confess I had a good chuckle 
over the story, and passed it on to a 
number of colleagues, who were simi¬ 
larly amused. I also mentally congratu¬ 
lated the author on discovering and 
recording what must be something 
unique in customer gobbledegook. 
Exaggerated? 

Not a bit of it, if I know the average 
non-technical customer and his pro¬ 


pensity for believing anything he is told 
(by anyone other than the serviceman) 
and the more far-fetched the better. 

But, while my first reaction was simply 
one of amusement, I soon found myself 
speculating as to the likely origin of 
the story. And most “old wives’ tales” 
do have an (apparently) logical origin, 
even if this is no longer evident in the 
tale itself. 

The story probably started a long way 
from the 21 in S.T.C. set in the story — 
perhaps even in another country—and 
had doubtless been passed from person 
to person, losing a little here, gaining a 
little somewhere else, until it finally 
reached the “lady over the road.” 

But what started it? 

I visualise a set marginally out of 
adjustment, such that it has a tendency 
to jitter on weak signals, though quite 
stable on a reasonable signal. Operating 
on an indoor aerial, it probably “has 
the jitters” quite often, due to the 
erratic behaviour of these devices and 
the critical nature of their placement 
relative to other objects. 

Then, one evening, the man of the 
house is eating a lonely TV dinner, and 
watching his favourite children’s session, 
while waiting for his wife to return 
from a late meeting of the bridge club. 


VERTICAL JITTERS? 

The days of the TV Technician are 
numbered. 

Following a phone call from a cus¬ 
tomer complaining of vertical jitter in 
her old S.T.C. 21 in “Battleship ,” 1 
duly dispatched my mechanic, Garry 
Coote, to remedy same. 

On arrival at the home he pro¬ 
ceeded to move the usual collection 
of junk from the top of the set, and 
he came across an ordinary old dom¬ 
estic potato, with an ordinary old 
household fork stuck in it. Now 
Garry is of average intelligence, and 
he is always willing to learn, so he 
queried the lady as to the purpose of 
the potato with a fork stuck in it. 

Now stop guessing, fellers, this is 
way beyond the range of the likes of 
us . . . 

The lady apparently held a techni¬ 
cal discussion with the lady over the 
road, who told her how to cure ver¬ 
tical jitter . . . put a potato with a 
fork stuck in it on top of the set. 

Footnote . . . It didn’t cure the 
jitter, but after all you can’t win ’em 
all. 


i 


Suddenly the picture starts to jitter 
badly and, fork in hand, he reaches 
out to fiddle with the rabbit-ears, ex¬ 
perience having taught him that this 
sometimes helps. 

But before he even touches the aerial 
the jitters suddenly cease (the fork 
having acted as a crude director or 
reflector). Slightly puzzled, he takes his 
hand away with the intention of resum¬ 
ing his meal, only to have the jitters 
return as bad as ever. 

Naturally, after ^bout the sixth cycle 
of this our hero suddenly gets the 
message. 

“The fork! The fork does something 
to the set. When I stand it on top of 
the cabinet, so, it cures the jitters.” 

“But how can I make it stay there?” 

“Stick it in something.” 

“But what?” 

“Ah, a raw spud from the vegetable 
bin.” 

No sooner said than done, and our 
hero returns to his meal, and a jitter- 
free picture, with the fork standing 
proudly to attention on top of the 
cabinet. 

From there on the story just spread 
naturally, eventually turning up in a 
Sydney suburb to shatter the com¬ 
placency of a serviceman who thought 
he had seen everything. 

Pure speculation, of course, but I 
find it rather intriguing. 

And so to the bench. 

VERTICAL ROLL 

Strangely enough, my first story has 
at least something in common with the 
little bit of gobbledegook I have just 
related, in that both are based on the 
all-too-common habit of assuming that 
anything which cures a fault is auto¬ 
matically the right and proper solution 
to the problem. 

This case involved a set of well- 
known make, suffering from vertical 
roll. It was the first time I had serviced 
this particular set, but the owner told 
me that it had been serviced once be¬ 
fore, some months earlier, for the same 
fault. And, although he didn’t say so, 
I gained the impression that he was 
dissatisfied with the previous job, and 
the short time it had lasted, and had 
therefore elected to call in a new 
serviceman rather than have the other 
one back. 

According to the owner, the trouble 
had started a lot earlier than the first 
call, when the picture started to roll 
and he corrected it with the vertical 
hold control. Some weeks later it rolled 
again, and again he adjusted the con¬ 
trol. This went on for some months, 
at fairly regular intervals. 

Then, one day, he tried to adjust the 
control as before and found that there 
was no adjustment left. It was only 
then that he realised that all the pre¬ 
vious adjustments had been in the same 
direction, and even he could sense some 
form of progressive deterioration. t So he 
called a serviceman. 

Quite naturally the first thing the ser¬ 
viceman tried was a new valve, but this 
did no good at all. As a result, according 
to the owner, “. . . . he took the chassis 
out and did something to it. He seemed 
to fix it too, but it didn’t last very long.” 

Since I had encountered this basic 
trouble in the same model on several 
previous occasions I had a pretty good 
idea what was wrong. And, since it in¬ 
volved obtaining and fitting a major com- 
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WILLIAM WILLIS & CO. PTV. LTD 

428 ELIZABETH STREET, MELBOURNE C 1. — Phone: 34-6539 

Established 1662 


American "Dage" Standard 
V.H.F. CO-AX CONNECTORS 

(As used widely in “QST M and “CQ” 
circuits and on disposals equipment) 


PL259 Co-ax. Plugs. 9/9 

S0239 Co-ax. Sockets. 9/- 

UG-176-U Adaptors, adapts PL259 
Plugs to range of Co-ax. Cable 

diameter. 3/3 

C32-14 Co-ax. Couplings, couple 

two PL259 Plugs. 17/6 

(Prices include Sales Tax) 


PI-COUPLERS 


MORSE KEYS 

PMG Pattern Solid brass Morse Code 
keys on heavy moulded bakelite base. 
Can be screwed to operating table. Ad¬ 
justable contacts and tension. 

Price: £2/19/6 


WORKSHOP EQUIPMENT 

“BECON” Chrome Vanadium quality 
Radio mechanics’ Tool kits. Comprise 
assorted screwdrivers, rasp, file, probe, 
pliers, small wrench, steel rule, etc. 

Price: £3/5/0 



WILLIS MEDIUM POWER TYPE 

For use up to 600 watts p.e.p. Match 
plate loads of 2,000 to 3,500 ohms (Z) 
and higher into coaxial cable. Oper¬ 
ating Q increases on higher frequencies 
to increase harmonic suppression en¬ 
abling practical values of tuning capac¬ 
ity to be used on 10 and 15 metres 
and allowing for wiring inductance 
(L). Incorporates extra switch section 
for shunting additional capacity (C) if 
required, or switching other circuits. 
Switch rated for 10 amps, at 2,000 
volts with contact resistance (R) of 0.8 
milli-ohms. 

Price: £3/19/6 (including Sales Tax) 

WILLIS PI-COUPLER CHOKE 

To suit above Pi-Coupler. No reson¬ 
ances within Amateur bands if spaced 
diameter or more from metal panels. 
Stands 6 inches high on 1-inch diam. 
ceramic former. Base mounting bracket 
included. 

Price: 25/- (including Sales Tax) 

GELOSO PI-COUPLERS 

Type 4/111 for use with parallel tubes 
type 6146s, 807s, etc. 

Type 4/112 for use with single ended 
tubes type 6146, 807, etc. 

Both Types, Price: 39/6 (inc. S.T.) 

EDDYSTONE 250 pF. CONDENSERS 

Type 817 condenser, suitable for use 
with input of all above Pi-Couplers. 
Rated 1,200 volts r.m.s., ceramic in¬ 
sulation, fit space 2 inches square by 
2 i inches deep. (Output condenser 
normal small two or three gang b.c. 
condenser.) 

Price: 45/- (including Sales Tax) 


NEON TESTERS. 240V AC . . . 6/6 

NEON TESTERS. 500V AC/DC. 

Car ignition, X-ray, TV sets, etc. 8/6 
“ADEL” Nibbling Tool cuts holes in 
sheetmetal to any size, any shape. 

£3/15/0 

‘‘Bench Mounting Sheet Metal Bender.” 
Make your own chassis. Folds angles 
from 17 deg. to 85 deg., 1 Sin long. 
Forms chassis from jin x jin to 1 Sin 
x 16jin. Makes channels jin upwards 
by 1 Sin long. Z sections, decorative 
trims, etc. Weight 171bs. 

Price: £10/19/5 (plus freight). 


"JABEL" TR-14 REAMERS 

Ideal for clean finish on small panel 
holes and cleaning out for neat fit. 

Price: 10/6 each. 


DUCON 20 KV. CERAMIC COUP¬ 
LING CONDENSERS, 500, 1,000 pF. 
Price: 12/- each (including Sales Tax) 


"WILLIS" CHASSIS PUNCHES 





MADE OF FINEST GRADE TOOL STEEL 


3/8in 

punch 22/- 

1-1/1 6in pch. 

36/- 

l/2in 


22/- 

1 -1 / 8 i n ” 

38/- 

5/ 16in 


22/- 

1-3/ 16in ” 

40/- 

7/16in 


22/- 

l-l/4in ” 

48/- 

5/8in 


24/- 

1 -3/8in ” 

52/- 

11/ 16in 


26/- 

1-1 /2in ” 

56/- 

3/4in 

11 

28/- 

l-5/8in ” 

60/- 

7/8in 

1* 

36/- 

l-3/4in ” 

72/- 

lin 

11 

36/- 

2in 

80/- 


SPECIAL SIZES MADE TO ORDER. 


Please allow for Freight 
when Ordering. 


CO-AXIAL NOISE 
SUPPRESSION CONDENSERS 

Ducon Type PNC52 0.1 uF., 50v. 

d.c.w., 20 amps., 8/3 each, inc. S.T. 
Ducon Type PNC51 0.1 uF., 50v. 

d.c.w., 40 amps., 13/6 ea., inc. S.T. 
Highly effective for mobile work. 


PENETROX "A" 

Famous American aluminium and copper 
corrosion inhibiter. Avoid bad electrical 
connections and corroded joints on beam 
antennae, TV antennae, etc. Use — 
PENETROX M A” 

Price: 10/- per tube 


"CABENA" LOW-PASS 
FILTERS 

For TV! elimination from Amateur 
transmitters. Cut-off frequency 30 
Mc/s; attenuation at 60 Mc/s better 
than 30db; insertion loss negligible; im¬ 
pedance 50-75 ohms; max. power input 
400 watts with correctly matched trans¬ 
mission line. Completely sealed and 
fitted with std. VHF connectors. 

Price £5/12/6 

(Inc, S. Tax.) 


RECORDING TAPE 

Top quality recording tape, guaranteed 
no drop out. 

210ft Std. Play on 3in spools 11/3 
300ft Long Play on 3in spools 17/3 
600ft Std. Play on 5in spools 25/10 
900ft Long Play on 5in spools 34/11 
1200ft Doub. Play on 5in spools 46/9 
900ft Std. Play on 53in spools 34/11 
1200ft Long Play, 5 jin spools 42/7 
1800ft Doub. Play, 5jin spools 63/9 
1200ft Std. Play on 7in spools 42/7 
1800ft Long Play on 7in spools 57/11 
2400ft Doub. Play on 7in spools 78/1 
Prices include Sales Tax. 


WORLD GLOBES 

“Replogle” World Globes, especially 
designed for Amateur Stations. World 
Call Areas clearly marked. Includes 
day-night time cursor. 

Price: £7/17/6, including Sales Tax. 


GRID DIP OSCILLATORS 

LEADER LDM-810 Grid-Dip oscilla¬ 
tors range 2 to 250 Mc/s using 6CW4 
Nuvistor with internal lKc modulation. 
Meter 0-500 DC microammeter. Oper¬ 
ates from 110-250 volt AC 50 cycle 
mains. Can also be used as absorption 
wavemeter, AM monitor, neutralising 
RF stages and checking receiver cali¬ 
brations, etc. 

Price £22/7/6 

Price: £22/7/6 (inc. S. Tax.) 
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ponent, which I did not have with me, 
1 decided to take the chassis back to the 
shop. I was also anxious to find out just 
what the previous serviceman had done. 

Normally, when this model set deve¬ 
lops vertical hold trouble, I go straight 
to the blocking oscillator transformer. 
Experience has taught me that these are 
prone to develop a 1 high resistance break 
in the winding, almost certainly due to 
the age-old trouble of a tiny spot of 
corrosion which eats through the cop¬ 
per wire, but often provides enough con¬ 
ductivity to prevent complete failure. In 
sound circuits it often gives rise to con¬ 
siderable noise and intermittent opera¬ 
tion before it /ails completely. 

In more precise terms, the blocking 
oscillator winding normally has resis¬ 
tance of around 200 ohms, but I have 
known this to rise to around 1000- 
ohms before an owner was forced to 
call me in. 

OLD TRANSFORMER 

What concerned me in this case was 
the reason the set had, apparently, suf¬ 
fered two such failures in only a few 
months. While not impossible, it seemed 
like very bad luck if, in fact, a new 
transformer had been fitted. On the other 
hand, the owners description of the 
work done didn’t seem to indicate a job 
of this nature. 

A closer examination on the bench con¬ 
firmed my suspicions. All the indications 
were that the transformer was the ori¬ 
ginal and that, whatever the previous 
serviceman had done, it did not involve 
this item. But if not this, what had he 
done? And was the trouble something 
other than the transformer on this occa¬ 
sion? 

I checked this last point very smartly 
by measuring the winding with an ohm- 
meter. Just as I had expected, it was 
high: well above the 1000 ohm mark. 

This prompted a more detailed exami¬ 
nation around this part of the circuit, 
and I soon found what my predecessor 
had done. The circuit was a fairly stan¬ 
dard arrangement with the vertical hold 
pot and a fixed resistor in series. Our 
friend had simply worked out that the 
pot was in its minimum resistance posi¬ 
tion, and reduced the value of the series 
resistor until the pot once again worked 
about its mid range. 

This certainly had the advantage that 
it was quick and easy. Just a few min¬ 
utes with the soldering iron and a couple 
of spire resistors, and the set behaved 
as well as ever. The customer was satis¬ 
fied and he was on his way. 

But what a sloppy way to do a job. 
If the serviceman knew better, and 
simply took the easy way out, then his 
action deserves the severest condemna¬ 
tion. Not only did he obtain money under 
false pretences, but he left the owner 
with a set which could fail again at 
anv time. 

If, on the other hand, his action was 
due to ienorance, there is at least some 
excuse. However, it is time he learnt 
a fundamental rule of servicing: that 
when a component value appears to need 
changing it is time to be on guard. The 
existing value was chosen for a very 
good reason and a set which has func- 
ioned correctly for a long period does 
not suddenly need to be “re-designed” 
when it develops a fault. What it really 
needs is for a wrong value to be made 
right, not a right value made wrong. 

Needless to say, a new transformer 
from the makers, plus replacement of 
the series resistor with the right value, 
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put the set back into proper working 
order. And the owner, in spite of the 
cost of a new transformer, was happy to 
know that the real trouble had been 
found and fixed. I imagine I will get his 1 
custom from now on. 

My next story is one of a fault which 
caught me napping, at least for a few 
minutes. Looking back on it, I realise 
that it happened at the end of a hard 
day when I wasn’t thinking quite as 
quickly as usual. Hence it took me a 
few minutes to “wake up.” 

The complaint was quite straightfor¬ 
ward; a dark and grossly oversize pic¬ 
ture which I immediately diagnosed as 
lack of EHT, even though the exact 
cause was yet to be found. 

A quick check with the EHT lead held 
near the chassis confirmed that it was 
indeed sick, but a similar rough and 
ready test between the cap of the 1S2 
rectifier and chassis suggested that there 
was plenty of AC being generated in 
the ouput transformer. Therefore, by de¬ 
duction, the 1S2 was sick. 

I pulled the 1S2 from its socket, in¬ 
tending to replace it with a new one. 

As I laid it on the bench I noticed that 
one of the socket contacts was still cling¬ 
ing to the valve pin, but 1 dismissed 
this without much thought. It is not 
unusual for an unused contact, of which 
there are several in a 1S2 socket, to 
come away in this manner, simply 
because they have no leads attached, 
and are not properly secured in the 
socket. 

So I simply plugged in a new 1S2, 
switched on, and waited. Unfortunately, 
all that came forth was a burst of sound 
from the speaker. The screen was com¬ 
pletely dead, there was no EHT. nd no 
sign of life in the 1S2 filament. 

Realising that the original 1S2 may 
not have been to blame I took a closer 
look at it, and particularly the socket 
contact clinging to the pin. It was then 
I noticed what I should have seen the 
first time; the fact that there was only 
half the socket contact on the pin. 

(Rather like realising there is only half a 
grub in an apple, when you thought it 
was a whole one!) 

THE OTHER HALF 

Anyway, this sent me looking under 
the 1S2 socket. Sure enough there was 
the other half, soldered to the filament 
lead. More important was the cause of 
the break. Apparently the operator mak¬ 
ing this joint had never heard of non- 
corrosive flux, because the metal had 
been eaten clean away in the vicinity of 
the joint. 

Apparently, until I pulled the valve 
from its socket, there had been a micro¬ 
scopic sliver of metal to hold the lug 
in place and complete the circuit, though 
obviously offering a very high resistance 
to the heater current. Hence the dim. 
oversize picture. 

After I had repaired the set, by 
simply selecting another of the several 
filament pins available on this valve, 
it occurred to me that I had another 
similar set in the shop, though for a 
different fault. Was it the same? 

It was, though at a less advanced 
stage of disintegration. Which seemed to 
rule out the idea of a single freak case. 

I treated this set similarly, but I can’t ! 
help wondering how many more of these j 
there are floating around, on the point of 
failure. 

Still, I’ll know where to look if 1 
strike one. ES | 
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LOOK! 

DEITRON ELECTRONICS 

MAIL ORDER SPECIALISTS 
P.O. BOX 86, BROADWAY, N.S.W. 


TRANSISTORISED VARIABLE 

D.C. POWER 
SUPPLY 


0-20 volts variable. 
200 mA. Max cur¬ 
rent. A.C. ripple: 
.025mV. R.M.S. Fuse: ViA. Size: 6in x 2 3 Ain 
x 3Hin. 

Meter Ranges: 0-20V. D.C. 0-20mA. 0-200mA. 
240V, 50cps. mains operated. 

Complete £13/13/- 

Post 5/, interstate 7/6. 


MINI-LAB 7in 1 MULTIMETER 

Resistance Substitution. 

VaW., 5%, 100, IK, 10K. 

100K, 1 megohm. Capaci¬ 
tance Substitution: .002, 

.005. .02, . I(oil600v) and 

lOuf. R.F. Signal Gener¬ 
ator: 455kc. at 35mV. 

Audio Generator: 400kc. 

(approx.) 35mV. DC and 
AC Volt ranges: 0-15, 0- 
50. 0-150. 0-500. R.F. 

Field strength: l-140mc. 

Antenna: 5 section 10 3 4in. 

Sizes: 6in x 2 3 A\n x ZVtin. 

Battery operated. 

COMPLETE £9/7/6. 

Post 5/, interstate 7/6. 


TRANSISTORISED SIGNAL 
INJECTOR 


2 Transistor. Osc. Voltage 1.5 to 2v. P-P 
Freq. 400-700cps. plus harmonics. 

Price 52/9, Post Free. 



TRANSISTORISED SIGNAL 
TRACER 

Gain: over 70dB. Gain contiol: continuous 
from 0. Attenuation factor: 0-20-40-60. Input 
Impedance: AF: over 70Kohm. R.F.: over 
lOOKohm. Output Imped¬ 
ance: ext. speaker, 8 ohm 
output. 600 ohm unbal¬ 
anced. Meter: VU 200uA 
Speaker: 214 in dynamic. 
Contains 6 Transistors. 4 
diodes, 1 thermistor. 
Size: 5 7 /fein x 3%in x 
244in. Battery: 9V, 006P. 

Complete 
£13/10/6 

Post 5/, interstate 7/6. 


MULTIMETERS 

. £7 5 0 

. £5 7 6 

. £10 10 0 

POST 5/- 


TRANSISTOR CHECKER 

SIMPLE TO 
OPERATE 
FEATURES: 

(a) Ico(Icbo). 

(b) Reverse current 
od diodes. 

(c) Alpha 0.9-0.995. 

(d) Beta 0-200. 

(e) All readings plus or minus 3 per cent. 

(f) Incorporates 50uA. meter. 

(g) Battery operated. 

(h) Small size. L X W X H. 

Price £14/16/- 

Post 7/, interstate 12/6. 


We have the facilities and spares to service 
all instruments advertised by us. All inquiries 
P.O. Box 86, Broadway, N.S.W. 
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TRANSISTOR RADIO ANALYST 


CATHODE-RAY OSCILLOSCOPE 


DiAen 

- quick! 

- efficiently 
- economically 

-WITH THESE 


INSTRUMENTS 


The Model 960 transistor Radio Analyst 
facilitates the analysis and trouble-shooting 
of transistor portable radios. On the service 
bench, it provides in one compact case the 
signal-generating and measurement devices 
needed to diagnose and isolate troubles in 
a transistor radio. 


The RCA Cathode-Ray Oscilloscope, type 
WO-33A, is a lightweight, 3-inch instrument 
which is versatile in its application and 
whose ready portability makes it ideal for 
field-service use. 


£ 66 - 10-0 

ex-stock 


£85-0-0 


£170-0-0 


The B & K Television analyst provides a 
test pattern at video or radio frequencies, 
audio tone, inter-carrier sound frequencies, 
and facilities for the rapid testing of de¬ 
flection circuits and components. 


£51-0-0 


The AWA Voltonmyst, type 2A56074, is a 
portable and versatile valve-volt-meter which 
may be used to measure positive, negative 
and alternating voltages, and resistance. In 
particular it may be used to measure the 
peak-to-peak values of the complex wave¬ 
forms found in modern television equipment. 


£372-10-0 

plus 12|% Sales Tex 


For further particulars please contact Engineering Products 


AMALGAMATED WIRELESS 
(AUSTRALASIA) LIMITED 


47 YORK STREET, SYDNEY. 2 0233 



MELBOURNE 67 9161 

BRISBANE 4 1631 

PERTH 28 3426 

HOBART 3 3836 

LAUNCESTON 2 1804 

WELLINGTON, N.Z. 43 191 

ADELAIDE Newton McLaren Ltd. LA 0111 
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Circuits and devices which we have not actually 
tested in our laboratory but published for the 
general interest of beginners and experimenters. 


VALVE TESTER CHECKS SHORTS, LEAKAGE 


From Mr A. D. Fuller, of 
406 Pennant Hills Road, Pennant 
Hills, N.S.W., comes the following 
description of a simple valve tester. 
It tests most common domestic 
valve types for gas, grid-cathode 
shorts and heater-cathode leakage. 
It is inexpensive to construct and 
should prove useful to servicemen 
and experimenters alike. Mr Fuller 
writes: 


“A/TANY readers of this journal may 
require the use of a valve tester 
where the cost of a professional type 
would not be justified. The number of 
different valve socket connections is so 
great it is difficult to design a valve test¬ 
er to make all the required tests. How¬ 
ever, some of the usual tests can be 
dispensed with in a simple type of tester. 

“The circuit described below is simi¬ 
lar to one in the American ‘Radio Elec¬ 
tronics’ for October, 1954. However, 
a different switching system and more 
sockets have been used to make it more 
versatile. Almost any type of valve 
except battery types may be tested. The 



Above is the circuit for the power supply and switching section of the tester, 
and at lower left the test socket heater connections. Octal valves type 6AR7GT 
and 6B7S have heater connections differing from the two normal pairs of 
connections, and cannot be tested unless another socket is added to suit them 
Many 12V miniature 9-pin valves have a centre-tapped heater, and a reading 
on pin 6 or 9 for these valves does not indicate leakage. 



tester checks only shorts, leakage, gas 
or grid current. Open circuits are ap¬ 
parent in most cases, and some idea of 
the emission is given by the amount of 
glow of the neon lamp. 

“Switch No. 2 is set to the cathode 
pin number, and switch No. 3 to the 
grid number. Switch No. 1 when in 
the grid-cathode position will cause the 
neon lamp to glow if the valve draws 
grid current, is gassy, or has a grid- 
cathode leakage of about 20 megohms 
or lower. Switch No. 1, when in 
cathode-heater position will cause the 
neon lamp to glow if there is a cathode- 
heater leakage of 2 megohms or lower. 

“If the valve to be tested has a 6.3 
volt heater it is plugged in the left hand 
octals, 9 pin, or 7 pin socket, and if 
it has a 12.6 volt heater it is plugged 
in the right hand socket. There are two 
pairs of octal sockets, one pair for valves 
having the heater on pins 2-7 and the 
other pair for those having the heater 
on pins 7-8. Twelve (12) contact 
switches are used, but only 10 contacts 
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are used, contact 10 is used for the top 
cap. 

“1 o check other elements besides 
heater, cathode, or grid, set switch No. 1 
to the grid-cathode position, then set 
switch No. 2 to contact 1 and turn 
switch No. 3 from 1 to 10. Then set 
sw'itch No. 2 to contact 2 and turn 
switch No. 3 from 1 to 10, and so on. 
If plate or screen connects to the posi¬ 
tive side of the power supply and cath¬ 
ode, to the negative side, the valve will 
conduct and the neon lamp glows. 

“To make sure that this is not due 
to leakage reverse the order of the 
switches, to reverse the connection to 
the power supply. If there is no leak¬ 
age the neon lamp should then go out. 

The power transformer has a 50 volt 
secondary as it was home made. This 
type may not be available but any small 
power supply of about 150 volts D.C. 
will do. A box about 8 inches by 6 
inches by 2i inches will house the parts. 

“A s an example of how a valve is 
tested take the case of a 6BM8-ECL82, 



The prototype valve tester, which has 
been in use tor some time. Only two 
octal sockets were fitted when the 
photograph was taken. 





COMPLETE I CHROME 

POST FREE | SILVER 
SEND STAMPED ADDRESSED EE 
VELOPF FOR DETAILS AND PLAT | 
SAMPLE. OR SEND P.O. C 
CHEQUE NOW AND START PIA1 
INC WITHOUT DELAT. MONI 
BACK GUARANTEE. 
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THE TA3 IS 
THE SHIELDED 
ENCLOSURE 
YOU MOST 
LIKELY NEED 


The BELLING-LEE TA3 series of modular 
shielded enclosures has been designed in 
Australia specifically to meet all local 
needs in R.F. screening. Versatile modules 
allow construction of enclosures in any size 
with 100 db attenuation to 10,000 Mcs. 

Enclosures are supplied complete with R.F. 

filters. These are available in current 

ratings to 200 amps. Piped services of water, 

gas, etc., and air conditioning can be 

accommodated. Assembly requires simple 

hand tools and can be effected entirely from 'i 

inside the enclosure. You will save time, 

money and man-power by seeing 

BELLING-LEE. Their world-wide experience is 

at your service. 


Get down to detail with 


BlSlLLlNGr &s LEE (Australia) PTY. LTD, 

• Canterbury Road, Kilsyth, Victoria • 170 Burwood Road, Burwood, N.S.W. 

TW.H, ■ i i, n —— — —. . — — MP3 
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triode-pentode. Plug the valve in the 
left hand 9 pin socket, set switch 2 to 
8 and switch 3 on 1. Set switch 1 to 
cathode-heater, then to grid-cathode. Th's 
checks the triode for gas, grid current, 
leaks, or shorts. Then set switch 2 on 
2 and switch 3 on 3. Set switch 1 to 
cathode-heater, then to grid-cathode. This 
checks the pentode. 

“If a valve tests faulty it should be 
regarded only as a guide to what to do, 
as it depends on the application as to 
whether it will function. Care must be 
used in testing valves from hybrid type 
car radio sets. Refer to article in Radio, 
Television and Hobbies, May, 1961, page 
69. Switches 2 and 3 of the tester may 
be left on the same contact number when 
the tester is not in use. The neon lamp 
then serves as a “power on” indicator. 

“The correct socket to use for a valve 
should be found from valve data hand¬ 
books, which will also give details of 
the cathode and grid connections, com¬ 
mon electrode connections, etc. 

“I found it convenient to make up 
guide sheets showing switch settings and 
expected lamp readings for all the com¬ 
mon valve types, using the data books 
as reference. This saves quite a lot of 
time when one is checking the valves in 
a large unit like a TV set, and is thus 
well worth the effort. On my sheets I 
list the two switch settings, the plate 
and screen pins for reference, the pins 
for any diode plates present, and the 
test socket to use. Other constructors 
may care to list other data as w’ell. 

“I have used the tester to test many 
types of valves and have found it very 
satisfactory. All the valves in a typical 


TV set can be tested in about 15 min¬ 
utes (if they can be found!). 

“When I made the tester I left out 
the two 12.6 volt octal sockets; hence 
the six sockets visible in the photo¬ 
graph compared with eight shown on 
the circuit. The extra sockets have since 
been added to increase the usefulness of 
the unit. 

“Octal valves type 6AR7GT and 6B7S 
have heater connections which are dif¬ 
ferent from the usual pins 2-7 or 7-8 
connections. They thus cannot be tested 
unless a further octal socket is added. 


“Nine-pin 12.6V valves like the 
12AT7, 12AU7, 12AX7, 12BH7, and 
12BY7 have a centre-tapped heater, and 
with these a reading on pin 6 or 9 does 
not indicate leakage. 

“Other articles on valve testers of the 
less complex type that can be made with 
few parts can be found in the following 
publications: — 

‘Radio Electronics,’ October, 1954. 

‘Radio Electronics,’ December, 1958. 

‘Electronics World,’ December, 1954. 

‘Radio Television and Hobbies,’ 
January, 1951. S 


FREQUENCY STANDARD Cont. from page 47 


10KC position, adjust the multivibrator 
until a beat note is heard on selected 
stations or on several stations. The 
method is possible because all Australian 
broadcast stations operate on frequencies 
which are multiples of 10KC. 

Note that we have specified selected 
stations or several stations. In fact, taken 
singly, some Australian stations are not 
suitable for this calibration method, be¬ 
cause their operating frequency, in addi¬ 
tion to being a harmonic of 10KC, is 
also harmonically related to one of the 
other sub-harmonics of 100KC, to 
which the multivibrator may be locked. 

A station on 550KC, for instance, 
will enable a beat note to be obtained 
when the multivibrator is set to 10KC. 
But a beat note can also be obtained 
if the multivibrator is set to 12.5KC 
because the 44th harmonic of 12.5KC is 
550KC. The multivibrator can, in its 
turn, be inadvertently locked to 12.5K.C 


because this is the 8th sub-harmonic of 
100KC. It gets complicated doesn't it? 

The following is a list of Australian 
broadcast stations which are entirely 
suitable for this method of calibration; 
2FC (610KC), 3WV (580KC), 4QR 
(590KC), 5CK (640K.C), 6WA (560KC), 
and 7NT (710KC). 

Those who desire to use stations on 
frequencies other than the ones listed 
will need to divide the station frequency 
in turn by 12.5, 11.11, 9.09 and 8.33. 
If the answer is a whole number (one 
without a decimal place) then the station 
is not suitable for calibration use. 

It might also be mentioned that sta¬ 
tions whose frequency is a multiple of 
100 would not be suitable for calibra¬ 
tion purposes since they would, of 
course, be heterodyned by a harmonic 
of the 100KC cyrstal and it would be 
impossible to tell whether the weaker 
signal from the multivibrator was locked 
to their frequency. S3 


CLASSIC TAPE RECORDERS 


SALES AND SERVICE 
PLEASE NOTE OUR 


PHONE 79-2618 


“LEASE NOTE OUR NEW ADDRESS FOR DCmDMDC Mil V 

93B LIVERPOOL ROAD, ASHF1ELD TAPE °™ Y 



FULLY GUARANTEED. 

LOOK AND 

BUILT in MIXER, a must 
*or film enthusiasts. 

speakers, for extended 
response, 
imposing. 

-ing. 
ut. 

40—14.000 c.p.s. 
'evel indicator. 



MODEL 
TM5 

3 speed 7" spools 
digital counter 2 
track model. 
£46/10/ 

4 track 
£49/15/ 

TAPE, MIC INCLUDED 
COMPARE 

4 ) Fast forward and rewind. 

$ Provision for Mic. and 
Radio P.U. input ext. spea¬ 
kers and ext. Amp. 
ft Tone Control, 
ft Wow and flutter better 
than .15% at 7»/ 2 ’\ 
ft Weight 191 b. 
ft Space for 3rd head. 



MODEL TR7 

FREQUENCY RESPONSE 
30—18,000 c.p.s. at 
7 i i.p.s. 

30—12,000 c.p.s. at 
3| i p.s. 

+ or — 3DB 
80 — 5,000 c.p.s. at 
1 7/8 i p.s. 

-f or — 508. 

Latest 4-track Michigan ~ 
heads. 

Price: 4-track £83/15/-, 2-track £74/10/-. 

Price includes: Tape, empty spool, dynamic mic., handbook. 
LOOK AT THE FEATURES 


P.A. facilities. 

Magic eye level indicator. 
Signal/noise better than 43DB. 
Superimposing switch. 

Piano key controls. 

Pause button. (Foot control 
optional extra). 

Digital counter. 


„ 7in. spools with lid on. 
ft Dimensions (with lid). 16 x 

17 x I3in. 

ft Separate treble and bass, 
ft 3 motors (beltless system), 
ft Wow and flutter .15% at 
77? i.p.s. 
ft Weight: 301b. 


How available in Stereo—Price £135 

Including 2-dynamic mics., 2-l2in speakers in portable carrying 
cases, plus tape and empty spool. 


Built-in stereo mixer 
4-track mono operation. 

2 meter level indicators. 


FREQ. RESPONSE: 
40-20,000 c.p.s. at 7'/? i.p.s. 
40-12,000 c.p.s. at 3 3 / 4 i.p.i. 


'ENING SPECIAL OFFER.: 


4-7" REELS OF TAPE 
WITH EACH RECORDER 
THIS MONTH ONLY 


yfrali a, July, 1965 
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MODERNISING EARLIER 
TELEVISION RECEIVERS 

Since the description of our 1964 TV Receiver in December 
last a number of readers have contacted us concerning the pos¬ 
sibility of incorporating recent circuit innovations in our earlier 
receivers. This article tells how to add horizontal sweep and 
EHT stabilisation, a picture "sharpness" control, an additional 
video IF trap to improve definition and a noise*gated synch 
separator and keyed AGC system. 

by Jamieson Rowe 


Of the recent improvements to tele¬ 
vision receiver design probably the most 
noticeably worthwhile is the incorpora¬ 
tion of horizontal-EHT stabilisation into 
110-degree receivers. Receivers such as 
our own 1964 design which feature this 
development display a picture whose size 
is notably more stable than that of 
earlier 110-degree receivers, whether 
home-constructed or otherwise. The 
picture is considerably less influenced 
by scene brightness changes, mains vol¬ 
tage variations and valve emission drop. 

The improvement offered by stabilisa¬ 
tion involves little if any additional cir¬ 
cuit complexity or cost where construc¬ 
tion of a new receiver is concerned. In 
fact, it may well prove less costly, as 
some of the components formerly used 
are no longer required. 

Adding stabilisation to existing re¬ 
ceivers will involve a small amount of 
labour and some half-dozen components, 
but is nevertheless a fairly simple and 
straightforward job. The receivers in 
which the change will prove to be very 
worthwhile are those constructed to our 
1959 and 1961 designs, and it is in con¬ 
nection with these that we will give 
modification data. The earlier 70- and 
90-degree designs had inherently good 
picture regulation, and would thus show 
very little improvement with the addi¬ 
tion of stabilisation. 

Figure 1 shows the extent of the 
modifications, which are to the horizon¬ 
tal output circuitry. In (a) is shown the 
original 1961 output section (including 
modifications as published), which is 
very similar to that of the 1959 design, 
while (b) shows the circuit fitted with 
stabilisation. 

In the space available here it will not 
be possible to give more than a brief 
explanation of the principle of stabilisa¬ 
tion. Readers requiring a more detailed 
discussion are referred to the November, 
1964, article. 

As may be seen from figure 1, stabi¬ 
lisation involves a feedback connection. 
A lOOpF capacitor connected to tap 8 
of the horizontal output transformer 
feeds flyback pulse voltage to a voltage- 
dependent resistor (VDR), and because 
of the assymetrical nature of the pulses 
the VDR conducts substantially in only 
one direction; as a result the capacitor 
becomes highly charged with the polarity 
shown and the VDR develops an average 
negative voltage with respect to earth. 
The 30pF capacitor is used simply to 
limit the pulse voltage across the VDR. 

The magnitude of the negative vol¬ 
tage is adjustable by means of the poten¬ 
tiometer marked “width,” as this sup¬ 
plies a voltage which opposes the pulse- 
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derived voltage. The resultant VDR vol¬ 
tage is used to bias the horizontal output 
valve grid. 

The bias acts in a fashion similar to 
the AGC bias applied to an IF or RF 
stage. Thus if mains voltage increases 
or picture-tube current falls and the fly¬ 
back pulse and EHT rise as a result, the 
bias will increase also and tend to re¬ 
duce the output valve conduction. If on 
the other hand mains voltage falls or 
picture-tube current rises, the bias on the 
output valve is reduced and its conduc¬ 
tion increases. 

The sweep output and EHT thus tend 
to remain constant for variations in 


mains voltage, picture-tube load changes 
and drive variations, and the picture size 
and width are much more stable than 
otherwise. 

The two 470K resistors and 0.047uF 
capacitor between the VDR and the 1M 
output valve grid resistor constitute a fil¬ 
ter which smoothes the bias of pulse 
components. It should be noted that the 
capacitor value of .047uF is larger than 
that shown in the 1964 receiver; we have 
found that the larger value is necessary 
to prevent oscillation at low settings of 
the width control. Those who have con¬ 
structed the 1964 design are advised to 
replace the original filter capacitor with 
a .047uF unit. 

The addition of the stabilising circui¬ 
try involves a few small circuit changes, 
as may be seen. The cathode of the 
horizontal output valve is now earthed, 
and the screen heavily bypassed to 
chassis via an electrolytic of 2-5uF. The 
value of the screen supply resistor has 
been changed; two resistors are now 
used, connected in parallel. 

The drive trimmer is no longer used, 
as the circuit requires as much drive as 
possible to provide maximum stabilisa¬ 
tion. The AGC action of the stabilisa¬ 
tion prevents the output valve from 
being overdriven. 

Note that, as the cathode of the out¬ 
put valve is now earthed, the oscillator 
discharge capacitor (.0012uF) is taken to 
earth also. 

The width coil is omitted. This is an 
important point to note because it was 
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REMOVE AND FIT A 2.7K 
AC 


{6U8 


ADDED TRAP 
(TUNE TO 30.75MC) 



.C 

M7jT0047dt 
CHANGE TO 6.8K 


(a) 


t 


150K JL I50K-S 

X 0°' 


35.0 


32.25 


FINAL CURVE OF IF STRIP 
(SIGNAL CAPACITIVELY COUPLED 
TO MIXER VALVE) 
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(b) 


retained in the 1964 design simply as a 
transtormer for the horizontal flyback 
blanking pulses. We have verified by 
observation that the signals currently 
radiated by the television stations have 
sufficient correction to make receiver 
blanking pulses unnecessary, making the 
width coil redundant. Width is adjusted 
by the potentiometer, as mentioned 
above. 

Whether or not the linearity coil is 
necessary in the stabilised circuit is 
largely a matter of the particu ar set of 
deflection components involved and the 
preferences of the builder. In the sets 
which we have modified, it transpired 
that the linearity was in fact better with 
the coil shorted out; we imagine that 
this will prove to be the case in many 
instances. 

In other words, the linearity coil can 
probably be omitted also. Simply con¬ 
nect the 1.5 uH parasitic suppressor 
choke directly to the HT supply line, 
omit the 270pF capacitor, and use a 
single O.luF in place of the two 
0.047 boost storage capacitors. 

The VDR used may be either the 
E298ZZ/06 shown or the uninsulated 
type E298ZZ/01. The former is identi¬ 
fied by blue and black coding bands. 

As there are only a few components 
involved the physical side of the modifi¬ 
cation will be relatively simple. The 
horizontal output valve socket will have 
to be partially rewired and the drive 
trimmer removed, along with the width 
coil and probably the linearity coil. 

With rearrangement of the compon¬ 
ents inside the cage the lOOpf capacitor 
can be accommodated therein; the 30pF 
capacitor, VDR, 470K resistors and 
width pot are all easily fitted in the 
area formerly occupied by the width and 
linearity coils. 

Figure 1 (b) shows the voltages and 
waveforms of importance concerning the 
correct operation of the stabilised cir¬ 
cuit. The VDR waveform should only 
be measured with a 100:1 divider probe 
which gives little circuit loading, other¬ 
wise the operation of the circuit may be 
upset. 

One of the less dramatic but never¬ 


theless worthwhile features offered by 
modern receivers is a video “sharpness” 
control, which improves definition by 
providing a small amount of HF boost¬ 
ing to the video signals to compensate 
for inadequate HF content. Signals 
which can often be improved by a judi¬ 
cious amount of HF boosting are those 
originating from poor transmitted pro¬ 
gram materials such as colour film or 
telerecordings, those which have suffer¬ 
ed due to variations in aerial bandwidth 
or tuner alignment, and so on. 

ADJUSTABLE BOOST 

An adjustable control over such boost¬ 
ing is preferable to a fixed amount of 
boost because permanent boosting can 
produce visible ringing and outline 
accentuation on signals which have ade¬ 
quate HF content, such as “live” studio 
programs or video tape recordings. A 
variable control allows the viewer to 
set the compensation for optimum ob¬ 
served clarity and definition. 

In the 1964 receiver the sharpness 
control took the form of a potentio¬ 
meter controlling HF bypassing of a 
cathode resistor. This type of control was 
possible because of the use of a screen- 
voltage contrast control. 

Earlier receivers did not have this tvpe 
of contrast control, but had a cathode- 
degeneration contrast control. It is thus 
not possible to fit a cathode-circuit 
sharpness control to those receivers, un¬ 
less the video output stage is rewired 
to give screen contrast control. This is 
not recommended, however. Screen con¬ 
trast control is less linear in its action 
than cathode control, and can upset pic¬ 
ture stability in designs similar to our 
receivers prior to the 1964 unit, which 
use the video output valve as a sync, 
amplifier. 

As it happens there is a simple way 
in which the earlier designs may be fit¬ 
ted with a sharpness control. The circuit 
of the modification is shown in figure 
2 . 

A small amount of screen degenera¬ 
tion is produced by fitting a 22K resis¬ 
tor in series with the 8uF screen by¬ 
pass electrolytic. A potentiometer and 


220pF capacitor are then used to pro¬ 
duce a variable amount of HF bypass¬ 
ing, to restore the gain at the upper end 
of the spectrum. With the pot turned 
fully clockwise (minimum resistance) 
full HF bypassing is produced and HF 
video components are effectively boosted 
by some 5-6dB. 

The inevitable low and mid-fre¬ 
quency loss in video gain introduced by 
a sharpness control of this type (and 
also by the cathode type) will typically 
cause no embarrassment due to lack of 
available contrast, as sufficient gain re¬ 
serve is normally present. In the 1959 
and 1961 designs the use of a 6EB8 
video valve instead of the 6AW8 origi¬ 
nally specified can increase this gain re¬ 
serve slightly. The 6EB8 is a plug-in 
replacement having higher gain. 

The mechanical aspect of this modifi¬ 
cation is again simple and relatively 
straightforward. The main task will be 
to fit in an additional front-panel minor 
control, and this may mean drilling four 
new holes in the centre of the chassis 
front. The three original minor controls 
and the new sharpness control can then 
be arranged in a symmetrical fashion. 

Alternatively you may consider it 
reasonable to shift the horizontal hold 
control to the rear of the chassis. 

The two additional components in¬ 
volved may be fitted to the original 
video output resistor panel, or mounted 
on an additional tagstrip mounted near¬ 
by. The lead to the sharpness pot should 
be run in shielded cable to prevent pick¬ 
up of sweep information. 

IF CHANGES, ALIGNMENT 

To obtain optimum picture definition, 
the tuner and IF sections of a receiver 
must have adequate bandwidth and 
phase characteristics. The question there¬ 
fore arises as to whether earlier receivers 
can be improved in regard to these sec¬ 
tions. 

In general the tuner as a commerci¬ 
ally made unit is not suitable for home 
modification; in any case, with the ex¬ 
ception of very early types, the perfor¬ 
mance is usually quite adequate. Those 
which prove unsatisfactory are best sent 
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INCREDIBLE BARGAIN 



WHILE THEY LAST, ONLY 

£ 9^6 


TV FRINGE 
PRE-AMPLIFIERS 

You 11 be amazed at the vastly improved 
reception if your set is in a low signal or 
fringe area. These Ferris A.F.B.20 TV signal 
amplifiers have their own in-built power 
supply. Simply stand on the TV set (any make 
or age) and operate by a channel selection 
knob. Particularly effective on older sets. 
Beautifully designed and constructed. 120 only 
available from over production of special bulk 
order for large manufacturer. 


Aligned for 4 channels. Be sure to specify the 
channel numbers required. Additional channels 17/6 
each. 

ENCLOSE CHEQUE, MONEY ORDER OR P.N . 
PLEASE ADD FREIGHT OR POSTAGE 
(WEIGHT WHEN PACKED , 6 lbs . 3 oz.) 



AVAILABLE FROM: 

FERRIS BROS. PTY. LTD. 

752 PITTWATER ROAD 
BROOKVALE —93 0211 



TRIMAX 


EQUIPMENT 

TROLLEY 

At last! A Laboratory Equipment Trolley with 2-way 
shelves. When fitted (as illustrated at left) the shelves 
become ideal for heavy electronic test equipment! 
When inverted they make an ideal mobile production 
trolley with deep, easily accessible trays! 

The unit is made to standard 
order in grey hammertone 
finish metal, with rubber-tyred 
castors. Another 'Trimax' de¬ 
sign feature is the provision 
for the fitting of 3 Mains 
Sockets in a parallel position, 
thus allowing mains-operated 
equipment to be supplied by 
one extension lead. 




FACTORY CNR - WILLIAMS RD. K CHARLES ST.. NORTH COBURG, VICTORIA. PHONE: 35-1203 


'M 


TELEGRAPHIC ADDRESS: "TRIMAX" MELB. 
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back to the manufacturer for either ser¬ 
vice or replacement—possibly replace¬ 
ment with a more modern type. This 
applies equally to those which perform 
well but do not have provision for the 
reception of the newer channels. 

The IF strips used in the 1957 and 
1958 “R, TV and H” receivers were 
multi-trap types which, even today, are 
regarded as excellent performers. No 
modification is required to such strips, 


that the additional trap is correctly ad¬ 
justed. If this is not done results may 
well be poorer than before. 

Figure 3 (b) shows the final curve of 
the modified strip, as it will be aligned 
to suit earlier tuners. For the curve re¬ 
quired for the latest type tuners readers 
can either add 0.75MC to all frequen¬ 
cies shown, or refer to the December, 
1964, article. 

The latter article should also be used 


CORRECTIONS TO 1961, 1964 TELEVISION RECEIVERS 

Developmental work carried out since we described the 1964 television 
receiver has shown that the signals currently radiated by the television stations 
are such that horizontal flyback blanking is no longer necessary. This means 
that the width coil of the 1964 receiver can be omitted, as with its original 
function negated by the stabilisation it was retained solely as a blanking pulse 
transformer. Simply disconnect it from the circuit and discard it. 

The linearity coil may also be omitted or removed, as discussed in this 
article; linearity is usually better without it. 

Tests have also shown that for output stage stability when the width 
pot is turned down the bias smoothing capacitor bypassing the lower end 
of the IM grid resistor should be increased to .047uF. Those who con - 
structed the 1964 receiver are advised to make this change. 

Readers who constructed the 1961 receiver are advised to make the 
following circuit' change to improve vertical sync. The final integration 
capacitor which was shown as O.luF should be reduced to .0047uF , while its 
shunt resistor (originally 2.7K) should be increased to 27K. This will make a 
considerable improvement. 


although realignment may be worth¬ 
while as coil slugs may have drifted in 
position over the years. When properly 
aligned the bandwidth and phase re¬ 
sponse of these early strips is virtually 
beyond reproach. 

However experience has shown that 
the performance of the IF strip used in 
the 1959 and 1961 receivers can often 
be improved by adding a second trap 
coil and altering the damping resistor 
values slightly. These changes make 
the strip easier to align and also make 
it possible to achieve an improved band¬ 
width characteristic. 

The additional trap and altered damp¬ 
ing resistor values were used in 1964 
design. However, it should be noted 
that the 1964 IF strip alignment curve 
SHOULD NOT BE USED to align 
modified earlier IF strips unless it is de¬ 
sired to use them with the latest tuner 
tvpes. The reason for this is that the 
1964 strip is aligned 0.75MC higher in 
frequency than previous strips, to make 
it compatible with tuners manufactured 
to recently revised standards. 

Figure 3 (a) shows the circuit of the 
1959-1961 strip, and indicates the 
changes to be made. The additional 
trap is a series-parallel type, used to 
give a sharp fall adjacent to the sound 
IF. This allows the sound IF to be 
kept suitably low in amplitude without 
the necessity of attenuating the upper 
video components. 

As with the 1964 receiver the addi¬ 
tional V1F22 coil used in the trap can 
be fitted to the main receiver chassis 
adjacent to the original T1 and T2 coils 
of the strip. Note that all capacitors 
used to resonate traps should be NPO 
ceramic types. Other types will cause 
trap drift. 

The damping resistor changes are 
marked on the circuit. The first resistor 
is changed from 3.3K to 6.8K, while 
the second is changed to 2.7K and fitted 
to the secondarv of T3 rather than to 
the primary. The damping resistor for 
T4 is changed from 6.8K to 8.2K. No 
change is made to T5. 

After modifications the strip will have 
to be realigned to compensate for 
changes in wiring capacitance and ensure 
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as a reference if the reader requires a 
more detailed description of re-align¬ 
ment than can be given here. 

Very briefly, alignment should be 
carried out as follows: 

Connect the sweep and marker gen¬ 
erator to the grid of the 6U8 and adjust 
the slug of T5 for a peak at 32.25MC. 
Then reduce generator output, connect 
via a blocking capacitor to the grid of 
V2, and adjust the slug of T4 for a peak 
at 35.25. Again reduce the output of 
the generator, and connect to the grid of 
VI. The slug of T3 should then be 
adjusted for a peak at 33.25MC. 

Finally capacitively couple the gen¬ 
erator to the mixer valve in the tuner 
(use a wire loop around the envelope, 
or a split-shield can matching device) 
and adjust the slugs of the two traps 
for dips at the appropriate frequencies. 
Produce the final response curve shown 
by adjusting the slugs of T1 and the 
tuner output coil, possibly with slight 
additional touching-up of T3, T4 and 
T5. 

The modification and re-alignment of 
the IF strip should result in a noticeable 
improvement in picture quality, and 
usually proves well worthwhile. 

KEYED AGC, NOISE GATING 

The final modication to be described, 
while of a more drastic nature than those 
already discussed, will have a somewhat 
more subtle effect upon receiver per¬ 
formance. It involves the fitting of a 
noise-gated sync, separator and keyed 
AGC system, which makes the receiver 
better equipped to cope with large varia¬ 
tions in signal strength and heavy noise. 

Space unfortunately prevents us from 
discussing the detailed operation of this 
circuitry in the present article. For a 
fairly comprehensive discussion of this 
readers should refer to the relevant sec¬ 
tion of the November, 1964, article. 
Here we will restrict ourselves to a brief 
description of the way in which such cir¬ 
cuitry is added to earlier receivers. 

Specific details regarding the modifi¬ 
cation will only be given for the 1961 
receiver. The 1959 receiver may be 
modified according to the circuitry given 
in December, 1964, with the exception 


that the OA91 tuner AGC delaying 
diode and its 3.3M resistor to HT should 
both be omitted. Note that the lead from 
Cl and C3 to the AGC valve plate 
should be in shielded cable. 

No specific details are available for 
modifying the 1957 or 1958 designs, 
nor is it likely that we shall be able to 
supply this information. However, in 
general these designs should be treated 
in a similar fashion to the 1959 design, 
with changes dictated by valve types, 
etc. It should be possible for experienced 
constructors to modify such earlier sets 
using the information given in this 
article and the 1964 articles as a guide; 
constructors with insufficient experience 
to do this would be well advised to leave 
this section of their set as originally des¬ 
cribed. 

Figure 4 shows the section of the 1961 
circuit concerned in this modification. 
Briefly the modification involves remov¬ 
ing the original simple AGC, rewiring 
the detector load circuit, rewiring the 
triode section of the 6EB8 (or 6AW8) 
video valve as a sync./ AGC preamp in¬ 
stead of a sync, clipper, and the addi¬ 
tion of a noise-gated combination AGC 
amplifier/sync, clipper valve. 

Removing the simple AGC circuitry 
is straightforward, as is rewiring the 
video detector to the circuit shown in 
figure 4. The rewiring does not involve 
new tagstrips or realignment of the IF 
strip, apart from a possible touch-up to 
T5. 

The triode section of the video 6EB8 
or 6AW8 is rewired as shown, so that it 
acts as a simple triode preamp for the 



signals used to drive the sync, clipper 
and AGC amplifier sections. The double 
divider load network is simply used to 
provide a low output impedance for the 
AGC valve drive signal. 

One section of the 6BU8 (or 6HS8) 
becomes the sync, clipper, and feeds 
clipped sync, pulses to the two halves of 
the 12AX7 sync, amplifier valve as be¬ 
fore. The only changes here are 
changes in the loads of the 12AX7 sec¬ 
tions to allow operation from the 150V 
available from the 6BU8 cathode, and 
reduction of the horizontal section grid 
resistor (from 2.2M to 22K) to improve 
horizontal sync, waveform. 

An associated change is the provision 
of an additional OA91 as a peak detec¬ 
tor for the DC restorer valve, as the 
latter previously made use of the volt¬ 
age developed at the grid of the sync, 
clipper. Due to the elevated DC poten- 
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AUSTRALIAN 

AGENTS 


for Manufacturers . . . Service 
Engineers of Radio-TV Tele¬ 
communications and all types of 
Electronic Equipment. 
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Miniature Line Plugs and Sockets to suit 7 and 9-pin 
valve bases. 

Sub-Miniature Plugs and Sockets. 

Range of plugs and sockets suitable for computers, 
electronic equipment and all miniaturised equipment. 
I heir design enables easy and positive connections to 
be made. Module of pitch: 2in Pin. dia.: 1 mm. 
Available in variety of colours. From single-way to 
24-uay. 

Transistor Plugs and Sockets 

Mainly for laboratory use and prototype work where 
it is often necessary to change transistors quickly. 
Avoids unsoldering and resoldering the transistor in 
its original place. The transistor is assembled into a 
plugable unit which can be quickly removed and re¬ 
placed. The transistor is protected by a screw-on 
hood. Mating sockets are available for panel mounting 
and printed circuits. 

Bower Transistor Sockets to suit transistors of the 
JET EC TO-3 base outline. 


SPEARETTE PRINTED CIRCUIT SERVICING RACKS 


.a 

BENCH 

MOUNTING 

)«>r re-aligning bent 
and misplaced pins 
on m *niaHirc 7-pin. 
9-pin and Decal 

valves. 

COMBINATION CHASSIS 
MOUNTING 
TYPES 

;^i ^ B7G and B9A 

- combined in one 

tool. 

A TYPE M 

C WIRING JIGS 

‘‘V Available in Light Alloy 

Bodies or Moulded 

7 Phenolic. Smaller over- 

C a11 dimensions than 

the standard type. Used 

^ chiefly on production assem¬ 

bly lines. Available for B7G, 
B9A, B10B bases. 

crx 

RING & PAD TYPE 
EXTRACTORS 

Simple and effici¬ 
ent. Available for 
B7G and B9A 
Valves. 


THERMAL SHUNT CLAMPS 


T or use on transistors or delicate 
components whose performance 
may be affected by heat of 
solderinx. Effectively shunts 
heat from components. 
Made of high conduc- 
ti'it> light alloy. 



4 
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PRINTED CIRCUIT 
RACK S.231 

Movement and adjust¬ 
ment in any plane. 
Quick-release clamp for 
repetition work. Capa¬ 
city 3 in. x 4in. 


I U 

w • H • 

208 LT. 


PRINTED CIRCUIT 
ASSEMBLY RACK 
S.237 

Movement and adjust 
ment in an> plane 
Quick-release clamp foi 
repetition work. Capa 
city 'ain. x Vz\n. up tc 
12in x hin. 




MAGR AT H & 

LONSDALE STREET, MELBOURNE, 
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HEAT SHUNT CLAMPS 

their function, intended 
use by service cnKineer.s. 
conomic where occa¬ 
sional use is required. 


" O P T Y LT D 

VICTORIA, PHONE 323731 


ELECTRONICS Australia, July, 1965 


























tial of the grid of the noise-grated clip¬ 
per this is no longer possible, and the 
separate detector is required. 

The AGC amplifier is quite conven¬ 
tional, being keyed by pulses obtained 
by a capacitive divider across a section 
of the horizontal output transformer 
TH06. The developed AGC voltage is 
filtered by two 22K resistors and the 
.0027uF capacitor and fed to the tuner 
and IF strip in the usual manner. 

Note that in contrast with the 1964 
circuit there is no tuner delaying diode. 
We have found that the GW4500 tuner 
used in the 1961 receiver gives best per¬ 
formance without such delay, and thus 
delay has not been shown. Readers 
using other tuners may care to experi¬ 
ment with delay, using the 1964 circuit 
as a guide. 

The waveforms and voltages relevant 
to circuit operation are shown in figure 
4. As usual with these voltage figures, 
the values shown should be regarded as 
typical only. Component variations may 
cause voltage variations of up to about 
10 per cent. 

The mechanical aspects of this modifi¬ 
cation will vary according to the re¬ 
ceiver concerned. The 1959 and 1961 
receivers may be rewired in a fashion 
similar to the 1964 design, with the new 
valve fitted between the 6EB8 (6AW8) 
and the 12AX7 (6CG7). The original 


resistor panel mounted in that position 
may be replaced with two smaller re¬ 
sistor panels (miniature type) to fit the 
additional minor components, while the 
AGC and noise gating pots are mounted 
on the rear of the chassis. 

For more detail regarding this read¬ 
ers are referred to the underchassis 
photograph of the 1964 receiver, given 
in November 1964. 

The mechanical aspect of the modi¬ 
fication as adapted to the 1957 and 
1958 receivers is left to the individual 
constructor. The circuitry is not par¬ 
ticularly critical and,- providing reason¬ 
able care is taken to ensure that induc¬ 
tion of line pulses is kept to a minimum, 
considerable latitude is permissible. 

Adjustment of the two additional con¬ 
trols is a relatively simple matter. With 
the noise gating control fully anticlock¬ 
wise (off) set the AGC control for no 
overload on the strongest local channel. 
Then advance the noise gating control 
until sync, on the weakest channel is 
lost, and retard it from this point suf¬ 
ficient to restore reliable sync. Check 
on all channels, and touch up the noise 
gating control if necessary. 

The main point to bear in mind is 
that if the AGC control is adjusted the 
noise gating control will always have 
to be reset. With both correctly set the 
receiver should give very stable recep¬ 
tion. 



Technical Transfers 


FOR PROFESSIONALLY MARKING AND 
TITLING INDUSTRIAL, SCIENTIFIC AND 
AMATEUR EQUIPMENT 

By using Tckni-Cals it is easy to pro¬ 
duce factory- finish markings and titles 
on your prototype and home-built equip¬ 
ment at low cost, without the aid of 
special devices. 

Tekni-Cals are supplied in book form, 
each book covering a particular subject: 
Audio, Hi Fidelity, Transmitters, Re¬ 
ceivers. Instruments, Oscilloscopes, 
V.T.V.M. and Decade Boxes, Workshop 
and Dial Sets. 

Write TODAY for a Free Catalogue. 


TEKNI-CALS 


“' — — CUT AND MAIL — —' —— 

Electronic Supplies, 

Box 417, P.O.. Crown St.. Sydney, N.S.W. 

NAME 


ADDRESS 


. RTV665 
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MODEL RF-101 

HEADSET 


SPECIFICATIONS: 

TYPE ONE EARLISTENING 

CABLE 1.5 m (5 feet) ± 50 mm (2 inch) 
WEIGHT 260 grj (9.320Z.) 


MICROPHONE PART: 

TYPE MOVING COIL (DYNAMIC) 

OUTPUT IMPEDANCE 1.000 ohm ± 15% at 1.000 c/s 

EFFECTIVE OUTPUT LEVEL —75 dB ± 3dB at 1.000 c/s 
FREQUENCY RESPONSE 500 c/s—8.000 c/s ± 8dB 
CONDITION: 

STANDARD MICROPHONE COMPARISON 
SOUND SOURCE DISTANCE 50 cm (19.68 inch) 

SOUND SOURCE 30 cm (12 inch) SPEAKER 

OUTPUT VOLTAGE (OPEN CIRCUIT) 

O dB= I v/m bar 


RECEIVER PART: 

TYPE 

IMPEDANCE 
SENSITIVITY 
RESPONSE DEVIATION 
NOMINAL POWER 
MAXIMUM POWER 

CONDITION: 

FREQUENCY RESPONSE MEASUREMENT AT CONSTANT 
VOLTAGE OF IMPUT I mw 


O dB=0.0002 Mbar 



AGENTS:— 

W.A. D. K. Northover & Co.—S.A. Neil Muller Ply. Ltd.—TAS. Homecrafts (Tas.) Pty. Ltd.—N.S.W. Jacoby, Mitchell & Co. 
Pty. Ltd. —QLD. T. H. Martin Pty. Ltd.—N.Z. P. H. Rothchild & Co. Ltd. New Zealand.—MALAYA Voon Radio. 


MAGNETIC 

8 OHM ± 15% at 1.000 c/s 
100 dB at 1.000 c/s 
zL 5 dB at 1.000 c/s 
50 mw 
100 mw 



RETAIL PRICE 
£8-8-9 

plus soles fox 
£1-5-2 
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AN NPN PREAMP FOR 
DYNAMIC MICROPHONES 

The article of December last describing how our NPN transistor preamp 
could be used for tape replay prompted a number of readers to enquire 
whether it would also be possible to adapt the design for use as a 
microphone preamp. A few tests showed that the unit can be made to 
work well with virtually any dynamic microphone, although it is not 
suitable for use with crystal or ceramic types. Details are now given. 

by Jamieson Rowe 


T O serve as a dynamic microphone 
preamp the unit may be wired up 
as shown in the circuit. Note that we 
have shown only one channel, as 
normally only one would be required; 
however, there is no reason why a two- 
channel preamp cannot be made up for 
stereo use or as part of a mixing unit. 

There are only minor differences 
between this circuit and that of the 
tape and pickup preamps. Component 
values have been altered to give a sub¬ 
stantially flat response and higher gain. 

The feedback resistor is now 82K, 
giving higher gain and a bass response 
only 3dB down at approximately 40cps. 
The maximum available gain for ‘‘high 
impedance” (50K) dynamic microphones 
is approximately 250; for lower imped¬ 
ance types, much higher gain is avail¬ 
able. Typically, it will be possible to 
obtain 250mV preamp output with 
almost any dynamic microphone of 50 
ohms impedance or higher, with a signal- 
to-noise ratio of better than 46dB. (For 
50-600 ohm microphones the S/N ratio 
will be close to 60dB.) 

A 0.1 uF bypass capacitor is con¬ 
nected across the 100 ohm emitter feed¬ 
back resistor of the first transistor. This 
gives the preamp a small amount of 
HF boost to compensate for transistor 
losses and a small amount of input 
matching loss which occurs with high 
impedance microphones. Typically the 
response of the preamp with this cap¬ 
acitor in circuit and measured with a 
microphone in series with the audio 
generator to simulate working com 
ditions will be 3dB down at approxi¬ 
mately 22KC, so that the microphone 


itself will determine the final HF 
response. 

When the preamp is used with low 
impedance microphones or microphones 
having a somewhat peaky HF response 
the capacitor may be reduced in value 
as required to produce a pleasing result. 
In extreme cases it may be omitted 
entirely. 

Input matching arrangements for the 
preamp will vary with the impedance 
of the microphone used. A 15K series 


padding resistor is required for high 
impedance (50K) types, as shown. Low 
to medium impedance types (50-600 
ohms) do not require a series resistor, 
but some types may require a load 
resistor to provide damping. High 
quality microphones will usually not 
require a load resistor; thus it may be 
regarded as something to be fitted only 
if found to be necessary. 

As with the magnetic pickup and tape 
preamps, the unit may be powered from 
a battery, a zener diode circuit con¬ 
nected to a valve amplifier HT supply 
or a small AC transformer-rectifier 
supply. Details of these alternative sup¬ 
plies are shown in the diagram. 

Although the circuit has been shown 
using NPN transistors, it could be built 
up using PNP types if required for use 
with other PNP transistor equipment. 
Suitable transistors would be the AC107 
or 2N2613. 

For PNP transistors all electrolytic 
capacitors in the circuit must be reversed 
in polarity. The .047uF output coupling 
capacitor should also be replaced by a 
higher value type (say a 25uF electro) 
if the preamp output is connected to 
a low impedance transistor amplifier. If 
the AC power supply is used remember 
to reverse the rectifier diode and the 
filter electrolytics. 3 
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alternative power supplies 

N-P-N DYNAMIC MICROPHONE PREAMPLIFIER 



This photograph shows two microphone preamps wired up on a 61/IIP! board. 
Only one set of components are coded, and only these would be used for a 

single preamp. 


PARTS LIST 


1 Single-channel preamp board — 
half 61/11 PI or similar; alterna¬ 
tively length of resistor panel etc. 

2 Low noise NPN transistors — 
AC172, 2N647 or similar. 

1 100 ohm 1 watt resistor. 

1 2.2K i watt resistor. 

2 4.7K 1 watt resistors. 

1 10K i watt resistor. 

1 15K 2 watt resistor. 

1 22K L watt resistor. 

1 82K 1 watt resistor. 

1 5K linear tab pot. 

1 .022uF plastic capacitor. 

1 .047uF plastic capacitor. 

1 0.1 uF plastic capacitor. 

1 25uF 3VW electrolytic. 

2 lOOuF 3VW electrolytic. 

1 lOOuF 10VW electrolytic. 

Power supply components depending 
upon the type of supply used. 


S 
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For Our Beginners:— 


SIMPLE 

PROXIMITY 

RELAY 


By 

Here is a project which will appeal to many of our readers for both 
practical application and amusement. A simple proximity relay, it has 
a variety of uses, is capable of construction by a beginner in a relatively 
short time, and uses a minimum of components. 


O UR younger readers may not be 
familiar with the term proximity 
relay. Sometimes called a “capacitance 
relay,” these devices are designed to 
operate a built-in relay when an object, 
inanimate or human, is placed in close 
proximity to a sensing plate. This sys¬ 
tem does not require the physical 
closing of a switch and can be fully 
insulated from the object in question. 

Only one wire is run from the device 
to the “touch plate” or sensing plate. 
Though referred to as a touch plate, 
depending on the built-in sensitivity of 
the proximity relay, it is often only 
necessary to approach the touch pla'te 
to trigger the control relay. Thus, with 
no light beam to break or switch to 
actuate there is no apparent control 
system to be observed and a person can 
be totally unaware that sensing and con¬ 
trol has occurred. 

The ease with which the sensing 
element can be concealed and the 
simple wiring required is the main ad¬ 
vantage of this system over other con¬ 
trol systems. 

MANY USES 

The uses for a proximity relay are 
almost unlimited and just a few of 
these are discussed in the following para¬ 
graphs. The most obvious application 
is for advertising purposes. Placing a 
touch plate behind a plate-glass window 
of a shop allows the proximity relay 
to be triggered by members of the 
public on the footpath. This public con¬ 
trol opens up a variety of possibilities. 

One idea is to actuate lights over 
central displays. Another is to actuate 
electric toys, such as model trains or 
tethered racing cars. Again, it could 
control projected slides, using one of 
the later slide machines with repeating 
cartridges. This could be used success¬ 
fully by, for instance, an estate agent 
to allow prospective clients to view 
available buildings during non-office 
hours. 

Small continuous tapes could be 
actuated in the same manner to give a 
short description of goods displayed in 
a shop window or at an internal display. 
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Alternatively, they could announce 
where to obtain service when a store is 
closed. For chemist shops operating on 
a roster, these could be prepared tapes 
or re-recorded once a week. 

These are just a few ideas in the 
single field of advertising. Another use¬ 
ful purpose is to actuate alarms. Where 
a store is likely to be left unattended 
the provision of a proximity relay alarm 
in the doorway is a good way to ensure 
prompt attention for customers and 
guard against the possibility of theft. 

As an attention alarm the proximity 
relay may be sited, as at ELEC¬ 
TRONICS Australia, at the counter. A 
small sign concealing the touch plate 
may be worded “Touch here for ser¬ 
vice.” Always good for a conversation 
piece if nothing else. An alternative use 
on a counter or internal display piece is 
for warning signs. For instance, a sign 
reading “Please do not touch” may be 
made to light when a person tries to 
break the instruction. 

For animal lovers the proximity relay 
can be used to indicate a pet patiently 
waiting at a door to be admitted. 
Imagine the fun in teaching the pet to 
sit on the correct spot to actuate the 
relay! 

Finally, for amusement purposes, the 
humorist could derive a lot of laughter 
from a touch plate in the most com¬ 
fortable chair or under the nice bowl 
of sweets, and arranged to ring a bell 
to attract everybody’s attention. 

From the foregoing, it can be seen 
that the proximity relay will do many 
of the jobs of a light beam relay. Ad¬ 
mittedly, it won’t do them all, particu¬ 
larly as a light beam can span a con¬ 
siderable distance, but the simpler equip¬ 
ment and adjustment, and elimination of 
the auxiliary light beam equipment, 
make it an attractive proposition in 
many cases. 

In deciding what system to use for 
our proximity relay, several were con¬ 
sidered. There appear to be two popu¬ 
lar arrangements: one where the “body” 
in proximity causes a capacitance change 
in an oscillator circuit, and one where 


Keith Woodward 


it couples an AC signal into an audio 
amplifier for subsequent rectification to 
operate a relay. 

The latter scheme is much the simpler 
of the two and, while it may not be 
so sensitive in some applications, its 
simplicity makes it particularly attractive 
for the beginner. 

An essential part of the circuit is a 
thyratron valve, and it might be helpful 
for the beginner if we took a closer 
look at this device, before we discuss the 
circuit in detail. 

GAS FILLED TRIODE 

In its simplest form the thyratron is 
very like a triode valve. It has a 
cathode, a grid, and a plate, all enclosed 
in a glass envelope. However, instead 
of being evacuated in the manner of a 
conventional valveit is filled with a suit¬ 
able gas. 

Whereas a conventional valve can be 
made to vary its plate current continu¬ 
ously over a wide range, under the in¬ 
fluence of the grid potential, the thyra¬ 
tron plate/cathode circuit can have only 
two conditions; a virtual open circuit or, 
when the gas is made to ionise, a 
virtual short circuit. Thus it functions 
very much in the manner of a switch. 

The open circuit condition is provided 
by applying a suitable negative bias to 
the grid before the plate voltage is 
applied. Then, when the plate voltage 
is applied, the bias effectively prevents 
any conduction between plate and 
cathode. 

If the negative bias is now gradually 
reduced a certain critical value will be 
reached—the actual value depending on 
the applied plate voltage—where plate 
current commences to flow, the gas 
ionises, and the plate/cathode path sud¬ 
denly drops to a very low value. This 
value is so low, in fact, that the valve 
could wreck itself in a few seconds if 
the current flow was not deliberately re¬ 
stricted by resistance in the external cir¬ 
cuit. 

Once the gas ionises, the grid loses 
all control of the plate circuit. Increas¬ 
ing the negative bias will have no effect, 
and the only way to restore the grid 
control is to reduce the plate voltage 
to a very low value. Ionisation then 
ceases, grid control is restored, and the 
plate voltage may be returned to its 
normal value without the gas ionising. 
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If the grid voltage is again reduced, the 
process will be repeated. 

This loss of grid control may, at first 
glance, appear to be a serious disad¬ 
vantage. However, by a cunning circuit 
trick, we are able to “have our cake 
and eat it, too.” By applying AC to 
the plate of the thyratron we automatic¬ 
ally reduce the plate voltage to zero 
50 times a second, thus giving the grid 
50 opportunities every second to regain 
control should its negative value in¬ 
crease to the point where this is pos¬ 
sible. 

HALF WAVE RECTIFIER 

This means that the thyratron will 
conduct only during the positive half 
cycle of the AC wave and that current 
will flow through the external load—a 
relay in our case — during each half 
cycle only. Such a pulsating current 
may hold the relay in, but it would 
chatter most objectionably. To over¬ 
come this we connect a large value of 
capacitance in parallel with the relay, 
which stores enough energy during the 
conduction period to hold the relay in 
during the non-conduction period. 

Thus, our thyratron may be regarded 
as an “ON-OFF” switch capable of 
being operated by very small voltage 
changes, and is ideally suited for the 
kind of circuit we have in mind. 

(Note that it is necessary to differen¬ 
tiate between the terms “relay” and 
“proximity relay.” The first applies to 
the single component with which most 
readers will be familiar, while “Proxi¬ 
mity relay” applies to the complete elec¬ 
tronic device, of which the “relay” is a 
part.) 

How our circuit functions is best ex¬ 
plained by reference to the simplified 
version illustrated on this page. This 
shows a 150V power transformer with 
one side of the secondary connected to 
the cathode of the thyratron and the 
other side to the plate via a relay. The 
thyratron grid is connected to a bias 
supply, polarity as shown, which is ad¬ 
justed to be just above the point where 
the thyratron will ionise or “fire.” 

TRIGGER VOLTAGE 

In these circumstances a small posi¬ 
tive voltage applied to the grid will be 
sufficient to reduce the bias below the 
critical value and the thyratron will fire. 
One way to do this would be to con¬ 
nect a small value of capacitance be¬ 
tween one end of the power transformer 
and the grid, as shown dotted. 

Thus, whenever this end of the trans¬ 
former swings positive, making the plate 
positive and capable of conducting, the 
grid will also receive a positive pulse, 
and become less negative than the criti¬ 
cal value. The thyratron will then fire. 

In fact, this dotted capacitance is pro¬ 
vided by the “body” or “object” we 
wish to detect. Since most objects, in¬ 
cluding persons, have a good natural 
capacitance to the earth, we arrange that 
one side of the circuit (the plate supply 
line) is also connected to earth. The 
other side, the thyratron grid, is con¬ 
nected to the sensing plate. Thus, when 
the object comes close to this it pro¬ 
vides a capacitive link equivalent to the 
dotted capacitor. 

This, then, is the theory behind our 
proximity relay. The practical version 
of the system is shown in the main cir¬ 
cuit diagram, and this should be com¬ 
pared with the simple circuit just 
described. 

The power transformer is a small 
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There are only four major components used in the relay, and these are all 
shown in this picture. The power transformer is on the left , the thyratron 
and relay on the right , and the sensitivity control on the front panel. Note 
terminal block at the rear. 


unit with a total secondary voltage of 
150, at 30mA, plus a filament winding 
of 6.3V. The full secondary voltage is 
applied between the plate and cathode 
via the relay winding. An electrolytic 
capacitor in parallel with the relay 
minimises chatter. 

A simple half-wave rectifier system is 
used to produce DC for the bias net¬ 
work. To avoid undesirable bias changes 
with changes of mains voltage, etc., it 



A simplified circuit of the proximity 
relay. The capacitor shown dotted 
represents the capacitance of the per¬ 
son or object to be sensed. 


was decided to regulate this supply. A 
simple method employs a small neon 
tube in a similar manner to a voltage 
regulator valve. 

As a bonus, this neon tube may be 
mounted behind a small bezel in the front 
panel to indicate when the unit is in 
operation. In our case we purchased a 
small neon unit already mounted in a 
plastic bezel complete with series re¬ 
sistor. This unit was marked for 260V 
operation, the series resistor included 
being 82K. This resistor was replaced 
with one of 22K and a third wire 
brought out from the junction. How¬ 
ever, an ordinary NE2 neon bulb can 
be used with a standard bezel to achieve 
the same result, in which case the 22K 
resistor could be mounted elsewhere. 

The regulated DC voltage is applied 
to a 50K potentiometer. The bias is 
picked up from the moving arm and 
applied to the control grid of the 2D21 
thyratron through a 4.7M resistor. Ad¬ 
justment of this potentiometer allows the 
correct bias to be applied to the thyra¬ 
tron control grid to hold the valve just, 
but reliably, in the cut-off state. 

Note that the thyratron is shown as 



The complete circuit evolved from the one above. Note the neon tube which 
regulates the bias supply and also doubles as a panel indicator. To ensure 
both safety and correct operation of the unit , it is important that the chassis 
be earthed, normally via the three wire power cord. 
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transistorised 
wide range 
oscillator 
TSA 625 


battery operated 

frequency range 10 c/s-1 M c/s 

sine or square wave output 

long scale length 

push button range selection 

light weight 


sole australian agents 

H. ROWE & CO. PTY. LTD. 

MELBOURNE SYDNEY BRISBANE 
ADELAIDE HOBART PERTH 


T E ISC O MICROPHONES 



RETAIL 


CRYSTAL 

FREQUENCY 


S/T 


CM-2 

1 l50-9000c/s 

£1 

.0 

0 

CM-20 

100-9500c/s 

3 

0 

5 

CM-30 

l00/9000c/s 

2 

16 

0 

CM-50 

100/9000c/s 

1 

9 

3 

LM-I 

150-9000c/s 


19 

3 

DYNAMIC 

FREQUENCY 

RETAIL 
+ S/T 

DMS-3 

150-9000c/s 

£3 

1 

3 

DM-201 

lOO-IOOOOc/s 

4 

12 

10 

DM-301 

100-1 OOOOc/s 

7 

4 

6 

DM-303 

lOO-IOOOOc/s 

7 

11 

3 

DM-307 

100-1OOOOc/s 

7 

11 

T 


ZEPHYR PRODUCTS 


P T Y 


LTD 


58 HIGH STREET. GLEN IRIS, S.E.6. VICTORIA. AUSTRALIA 


AGENTS: D. K. Northover & Co.—Neil Muller Ply. Ltd. Homecrafts (Tas.) Pty. Ltd. — Jacoby, Mitchell 
& Co. Pty. Ltd. — T. H. Martin Pty. Ltd.—P H. Rofhschild & Co. Ltd., New Zealand. 
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a tetrode, even though our original ex¬ 
planation was based on the triode. The 
most important function of the addi¬ 
tional (“shield”) grid is to reduce the 
capacitance between the control grid 
and plate* and render the control grid 
leSs sensitive to sudden changes in 
anode voltage. In some circuits the 
shield grid may also be used for an 
extra control function. 

The thyratron plate supply line is 
connected to chassis (earth) and any 
capacitance introduced between this 
point and the control grid will apply a 
positive pulse to the grid every time the 
plate swings positive. 

This signal will reduce the applied 
bias allowing the tube to fire, and con¬ 
tinue to fire on each cycle of AC until 
the bias is restored. Thus we have only 
to run an insulated wire from the grid 
circuit to our “touch plate” to achieve 
our objective. When a body, capacitive- 
ly coupled to earth, comes in close 
proximity to the touch plate the plate- 
body capacitance will operate the 
proximity relay. Note that as the touch 
plate is above earth the wiring to it 
and the touch plate itself should be in¬ 
sulated and its capacitance to earth kept 
to a minimum. 

INSULATE 

While contact between the touch plate 
and earth is unlikely to be dangerous 
because of the limiting factors of the 
circuit, an unpleasant tingle may be ex¬ 
perienced. For this reason the touch 
plate should be completely insulated. 

In some applications, it is desirable 
to have the relay lock-up once it is 
actuated. A simple way to do this is to 
use a second set of contacts on the relay 
to place a short between the cathode 
and grid of the thyratron when the 
relay operates. To restore the circuit to 
standby, a switch in series with one of 
the leads is used to open the locking 
circuit. 

As a general rule the touch plate 
lead should be kept fairly short, say, no 
more than 3 or 4 feet. If this wire is 
made too long it will have too much 
capacitance to earth and sensitivity will 
suffer. A touch plate for general use 
could be made from a small sheet of 
metal about 8 inches square, or smaller, 
sandwiched between two insulating 
sheets. These sheets could be Perspex, 
Laminex or any insulating material 
which is non-hygroscopie. 

A suitable relay resistance depends 
on a number of factors, including the 
maximum permissible current through 
the thyratron, and the rating of the 
power transformer. To protect the thyra¬ 
tron the resistance should not be much 
below 2000 ohms and to keep strictly 
within the current ratings of the trans¬ 
former the minimum is about 5000 
ohms. 

We tried two types, a new 5000 ohm 
miniature type (Pye series 2400) ana a 
larger disposals 2000 ohm unit. Both 
worked well, and any intermediate 
values should be equally satisfactory. 
However, the new relay was noticeably 
more sensitive than the older model. 

If the lower value is used the current 
drain from the transformer will exceed 
its nominal (30mA) rating. However, for 
intermittent operation of the kind likely 
to be encountered with this unit, this is 
unlikely to be a serious problem. On 
the other hand, if the locking circuit is 
used and the system is likely to con¬ 
tinue operating for more than a few 
minutes, it would be wise to use a 
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There are only a handful of minor components underneath the chassis, and 
their placement is clearly shown in this picture. Note that the panel terminal 
for the touch plate lead, shown here, is a rather more elaborate type than 

is strictly necessary. 


larger transformer or higher resistance 
relay. 

In the final selection of the relay, 
bearing in mind the intended application, 
select one with the minimum number of 
contact sets. Also ensure that the con¬ 
tacts have sufficient power switching 
ability and are insulated sufficiently for 
the applied voltage. 

The construction of this unit is simple 
and straightforward. We used a small 
instrument case 7x4x4 inches and 
mounted a simple “Z” shaped chassis to 
the front panel with the sensitivity con¬ 
trol and the input connector mounting. 

Where a simple banana socket is used 
in this role, some extra screws may be 
needed to join the panel and chassis 
securely. 

In the above chassis view a 6 section 
connector is shown used to terminate 
the 240V power connections and one 
set of changeover contacts of the relay. 

-PARTS LIST-- 

£ 1 instrument case 7x4x4 inches ![ 
S complete with panel. 

1 1 Power transformer, 240V primary $ 

2 to 6.3V at 1A, 150V at 30mA. 

!; 1 relay (see text). |* 

Z 1 Diode 0A650 or equivalent. 

J> 1 2D21 valve or equivalent. 

! 1 7 pin ceramic valve socket. Z 

X 1 10 ohm 1 watt resistor. || 

![ 1 22K 1W resistor. j 

!; 1 4.7M resistor. J 

!; 1 50K potentiometer. 

2 1 Lead connector, banana type. 

? 1 Plug to suit above socket, 
s 2 8uF 275V electrolytics. J 

l 1 NE2 neon complete with bezel. J 
l 1 2 lug tagstrip. J 

!; 1 10 lug tagstrip. 

J 1 6 section double connection strip. < 
|> 1 Large instrument knob. 
u 1 Three pin power plug. ! 

4 1 Length of three core power flex, j 

][ Miscellaneous. < 

!| Screws, nuts, solder, hook-up wire, j 
|[ rubber grommets and self tapping < 
J; screws. 

? Material for touch plate. 


Thus the external circuit to be controlled, 
bells, lights, etc., is wired through a 
grommetted hole in the back of the 
case and into the appropiate holes of 
the connector. 

Quite often it will be found that a 
relay has a plastic insulating piece at 
the mounting point which can tempor- 
ily be removed and used as a marking 
template for the mounting holes. This 
was the case with our relay and by 
drilling ample clearance holes no trouble 
was encountered in this regard. A rec¬ 
tangular slot was filed in the chassis to 
clear the contact connections of the re¬ 
lay. Mounting the relay in an upright 
position allows any dust to fall away 
from the contacts instead of settling on 
them. Also there is the slight advantage 
of having gravitational pull assist in the 
operation of the relay. 

Underneath the chassis we used a 
10-lug tagstrip to wire the bias and 
power transformer circuits. Enough spare 
lugs are available to mount an ordinary 
NE2 neon should this be selected in¬ 
stead of the combination neon/bezel 
unit used in the prototype. 

When wiring the electrolytic capacitor 
across the relay note that the positive 
end, usually coloured red, goes to the 
chassis. It is quite easy to wire this in¬ 
correctly from habit as in most valve 
circuits the negative terminal is earthed. 
The only critical section of the wiring 
is the grid lead of the thyratron which 
should be kept as short as possible to 
minimise the capacitance to earth. 

When the unit is completed and ready 
for installation choose a location which 
requires a minimum of lead length to the 
touch plate, and keep the touch plate 
lead as far away as possible from 
earthed objects. Do not use shielded 
lead to the touch plate as this will cause 
instant operation of the unit from the 
capacity of the shielded lead. 

With the touch plate wired to the 
unit it is now only necessary to adjust 
the sensitivity control to the point where 
the relay just fails to operate. If an 
object at earth potential now approaches 
the touch plate the unit should function, 
ringing the alarm or operating whatever 
device is attached to it. B 
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We proudly present the 




TRUVOX 


SERIES 


FULLY TRANSISTORISED 
TAPE RECORDER SYSTEM 


SPECIAL 
FEATURES OF 
RECORDERS R102 & 104 


RECORDERS 

R102 (Two-track)' 
R104 (Four-track) 


Four independent controls for the 
separate record and playback am¬ 
plifiers:— microphone gain and 
radio/P.U. gain plus playback gain 
and tone control. 

‘Straight-through’ amplifier. Both 
inputs can be used, full control 
over both sources of sound, 5 
watts power output with a flat 
response. Tone control in circuit. 
Superimposition. 

Loudspeaker, 8" x 5" Rola Celes- 
tion, facing forward, carries a 
hyperbolic cone, for extra clean 
treble response, automatically 
muted, and dummy loaded, when 
an external speaker is connected. 

There are jack sockets through¬ 
out. MIC, input on front panel, 
EX.AMP. L.S. & RAD/PU input at 
rear. 

The very large storage compart¬ 
ment carries a first-class direc¬ 
tional moving coil microphone, 
mains lead and recording lead. 

A 7" reel of tape (1200') plus empty 
take-up spool is supplied. 



TECHNICAL SPECIFICATIONS 
RECORDERS & TAPE UNITS 

Reel size: Up to 7". 

Tape Speeds: IV 2 , 3%" & l 7 /s" p.s. 
constant within - 1%. 

Drive: 3 motors, separate capstan 
motor, heavy flywheel, drive dis¬ 
engaged in OFF position. 

Brakes: Mechanical compensated. 
Winding Time: 60 sec. for 1200'. 
Frequency response: 30 — 17,000 
c.p.s. ± 2db, at IV 2 " p.s. (19 cm). 
40 — 10,000 c.p.s. ± 2 db, at 3 3 /a" 
p.s. (9.5 cm). 60 — 8,000 c.p.s. = 
3db, at 1%" p.s. (4.75 cm). 
Amplifier distortion (Recorder 
only) .35 of 1% at 5 watts. 

Hum: Better than 45db. 

Signal to noise: Better than 50 db. 
Output (Recorder only): 5 watts, 
into 15ft load. 

Output to ext. amp.: Emitter fol¬ 
lower, across 100 ohms output. 
Voltage variable up to IV. 
Record Characteristics to the new 
European standards: 70 at 7W 1 
p.s. 140 fiS at 3%" p.s. 

Wow and Flutter: IW' p.s. better 
than .1%. 3 3 A" p.s. better than 
.15%. P/s" p.s. better than .25%. 


STEREO TAPE 
UNITS 

PD102 (Half-track) 
PD104 (Quarter-track) 


TSA 100 AMPLIFIER 

SPECIFICATION 

INPUT SELECTOR: P.U.l, P.U.2, TAPE, 
TUNER, AUX. 

BASS AND TREBLE CONTROL: Operates 
simultaneously on both channels. 
BALANCE CONTROL: Fading one channel 
completely does not affect level of other. 
VOLUME CONTROL: Continuously variable, 
controls both channels simultaneously and 
includes ON/OFF switch. 

FUNCTION SWITCH: Selects Stereo or 
Mono on all inputs. Mono position paral¬ 
lels both channels and provides 20 watts 
Mono output from Stereo or Mono input. 
MONITOR SWITCH: For instant A —B com¬ 
parison between signal source and tape 
recording. 

SCRATCH FILTER: A low pass filter, roll-off 
of —10 db at 12 Kcs. 

RUMBLE FILTER: A high pass filter, roll¬ 
off —4 db at 20 c.p.s. 

HEADPHONE OUTLET: Loudspeakers auto¬ 
matically disconnected. Suits any imped¬ 
ance between 8 and 600 ohms. 

INPUT AND OUTPUT SOCKETS: All on 
rear except headphone socket. 

TAPE OUTLET: 200 mV into not less than 
22 Kohms, Mono or Stereo. 

DISTORTION: Less than 0.25% at 10W. 
R.M.S. per channel at 1 Kcs. into 15 ohm 
load (t or - 1 db). 

POWER OUTPUT: 10 Watts per channel 
into 15 ohms R.M.S. 

CROSS-TALK: Better than -50 db at 1 
Kcs. L. to R. 

FREQUENCY RESPONSE: + or — 1 db. 15 

c.p.s. to 30 Kcs. at 1 Watt. + or — 1 db. 
20 c.p.s. to 20 Kcs. at 10 Watts. 

HUM AND NOISE: Tape, tuner, aux.- 
better than —60 db. 

DIMENSIONS AND WEIGHT: Including 
knobs and feet, width 16", depth 6 7 /8", 
height 5 3 /i6". Weight 13 lbs. 


CAN BE SEEN AND HEARD IN MELBOURNE 
AT THOMAS'S STEREO CENTRE, 

161 EXHIBITION ST., OR 
RECORDED MUSIC SALON, 23 COLLINS ST. 


Guaranteed and Serviced by the Australian Distributors: 


BROWN & WATSON ELECTRONICS PTY. LTD. 

281 LATROBE ST., MELBOURNE. PHONE 67 8025 


139 TRAFALGAR ST., ANNADALE 
N.S.W. PHONE 68 4441 


1200 HAY ST., PERTH NORTH TER. HOUSE 
PHONE 21 4621 ST. PETERS, S.A. 
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SOUND AND THE 
MOTION PICTURES 

Motion picture sound track production involves 
many personnel and a great deal of audio equip¬ 
ment. This article traces the history of sound 
movies and explains how sound tracks are made. 

By John Ott* 


W HEN the movie-going public 
accepted the marriage of sound to 
motion pictures in 1927, the result was 
a shotgun wedding that destroyed an 
entire industry almost overnight and 
created a brand-new one the next day. 

It happened with precise and dramatic 
suddenness on the evening of October 6, 
1927, when A1 Jolson’s “The Jazz 
Singer” first opened in New York. Ironic¬ 
ally, the picture that spelled the end 
of the silent era was essentially a silent 
film itself. But within the footage were 
four talking and singing sequences that 
apparently were enough to capture the 
public’s imagination. From that point on, 
movies meant “talkies.” 

As with most so-called overnight sen¬ 
sations, the event itself was preceded 
by years of patient work, not only to 
perfect a satisfactory sound system, but 
to persuade the public to accept it. 
Sound synchronised to motion picture 
film was not a new concept in 1927. 

Thomas Edison was tinkering with the 
idea as early as 1888. He turned the 
problem over to his assistant, William 
Dickson, who succeeded in producing 
a .short motion picture linked to Edison’s 
invention of the phonograph. Dickson 
made his presentation to Edison on 
October 6, 1889, 38 years to the day 
before “The Jazz Singer” finally broke 
through the sound barrier. 

Actually, by 1927, the public had long 
been accustomed to some sort of sound 
with its movies. Initially, it came from 
the upright piano in an orchestra pit 
where a musician with an extraordinary 
repertoire matched on-screen mood or 
action with appropriate background 
selections. 

Larger de luxe movie palaces in prin¬ 
cipal cities boasted huge symphony 
orchestras, and even modest neighbour¬ 
hood houses provided their customers 
with a trio, which invariably included 
a percussionist for on-cue sound effects. 

The logical replacement for the pit 
band was a phonograph record pre¬ 
recorded with synchronised music and 
sound effects to be played along with 
the picture. But it was logical in theory 
only because existing sound equipment 
was not powerful enough to fill a large 


theatre. Then, shortly before World 
War I, Lee De Forest developed the 
audion amplifier. This gave sound 
systems the authority they needed, and 
productions were planned with elaborate 
sound tracks pre-recorded on phonograph 
discs. One of these featured the voice 
of John Barrymore. 

Despite the care and expense involved, 
the public was indifferent — and with 


Again it was Lee De Forest who pro¬ 
vided an answer. In 1923, he devised a 
method of photographing sound directly 
on film. He called the process Phonofilm 
and presented it in theatres throughout 
the country, featuring vaudeville stars 
doing their popular turns. 

Public response was one of polite in¬ 
terest but not overwhelming enthusiasm. 
It took the peculiar chemistry of Al 
Jolson's performance in “The Jazz 
Singer” to create the insatiable demand 
for “100 per cent all-talking motion 
pictures.” 

The subsequent scramble to jump on 
the sound bandwaggon literally turned 
the entire motion picture industry upside 
down. Over the next two years, movie 
theatres across the country were fever¬ 
ishly converting to sound — in America, 
at the rate of about 12 a day. Theatre 
owners who could not afford the change¬ 
over were forced to close their doors. 
Customers insisted upon sound. During 
the same two-year period, from 1927 
to 1929, audiences nearly doubled from 


In outdoor 
shooting the use 
of a . muffled 
microphone r e- 
duces pickup of 
wind and off- 
scene noses. Here 
Hock Hudson 
stands by while 
some last-minute 
adjustments are 
made. 


* Article reprinted from "Electronic 
Age," courtesy R.C.A. 


good reason. Motion picture sound on 
discs was unsatisfactory because match¬ 
ing was not always exact. Whenever a 
film was torn — not an infre¬ 
quent occurrence — several frames 
were lost in splicing it back together. 
This immediately threw sound and film 
out of synchronisation. With each tear 
and subsequent splice, sound and pic¬ 
ture drifted further apart until amused 
audiences were treated to the diminu¬ 
tive heroine speaking with the bass growl 
of the villain. 


60 million paid admissions a week to 
110 million. An industry that had been 
big to start with was bigger still — and 
entirely different. 

Movies are an art as well as an indus¬ 
try, and the silent motion picture was 
a carefully developed medium with tech¬ 
niques and forms of its own. Directors, 
producers, writers, actors, film editors, 
and cameramen by the thousands were 
forced to master the new tyranny of 
sound or get out of the business. Many 
of them failed. 
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CROSS-FIELD HEAD PLUS 
VERTICAL STEREO * 4 track 
stereo monaural record and play * 4 speeds (1 7,8*, 
3 3 4", 7 12" and 15" per sec.) * Frequency res¬ 
ponse—30 to 2,5000 cps at 7 1 2 ips * Sound-on- 
sound recording * Tape cleaner * Automatic stop 
and shut off * Simple change-over for necessary 
AC power 

1 7AA AMATEURS CAN ENJOY PRO- 
MODEL 1 i UU FESSIONAL RESULTS. * 4 
track stereo monaural record and play * 3 speeds 
(1 7 8", 3 3 4" and 7 12" per sec.) 15 ips optional 

* Frequency response 40 to 18,000 cps at 7 l/2ips 

* Portable and lightweight plus high quality * Auto¬ 
matic stop * Built-in two speakers * Simple change¬ 
over for necessary AC power 


MODEL. 910 


P.A. SYSTEM TAPE RECORDER 
* 2 track monaural record 
and play * 2 speeds (3 3/4" and 7 1/2" per sec.) 

* Frequency response—40 to 12,000cps at 7 l/2ips. 

* Simple public-address system * Input mixer 

* Pause lever * Simple change-over for necessary 
AC power 


M „Q FULL-TRANSISTORIZED 

PORTABLE TAPE RECORDER 
* 4 track stereo, monaural record and play; * 4 
speeds (15/16", 1 7/8", 3 3/4" and 7 1/2" per sec.) 
* Cross-Field head plus deviationless micro-motor 
* Frequency response—40 to 25,000 cps at 7 1/2 ips 
* 4 watts stereo output * AC or DC (with recharge¬ 
able battery) * Simple change-over for necessary 
AC power 


Main Products: STEREO: 345, M-8, X IV ST-1, 44S, 1700 • MONAURAL: 910, 707 • DECKS: 345D, 345NC 
• SPEAKER SYSTEM: SSI 10, SS90, SS88A, SS55, SS30 


MAGNECORD AUSTRALASIA PTY LTD. 



158 Clarence Street, Sydney Tel. 29 5127 

AKAI ELECTRIC CO., LTD. 

HIGASHI-KOJIYACHO, OHTA-KU, TOKYO, JAPAN 
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Particularly hard-hit were actors. 
Favourites of the silent era, quite a few 
of them established stars, were laughed 
off the screen when the merciless micro¬ 
phone revealed a speech impediment, a 
squeaky falsetto, or a flat, toneless mono¬ 
tone. 

Dialogue imposed a completely new 
rhythm to the composition of a motion 
picture, and world-famous film-makers, 
accustomed to the single dimension of 
visual action, struggled to understand its 
capabilities and limitations. 

Not unnaturally, there was a rush to 
transpose successful stage plays to the 
talking screen. It seemed a sensible 
move. The words were already written, 
and there were trained actors to speak 


The modification was the introduction 
of magnetic tape in the late 1940s and 
early 1950s. 

A visit to a shooting location today 
reveals a spectacle of controlled chaos 
where as many as half a hundred tech¬ 
nicians are paying the closest attention 
to the words and actions of perhaps 
two people. Among the technicians are 
four men who make up the all-important 
sound crew. 

Chief of the crew is the “mixer,” a 
man who decides when the volume level 
is correct and who keeps track of the 
footage. The “recordist” operates the 
sound recording equipment. The “boom 
man” operates the unidirectional micro¬ 
phone, which is attached to the end of 
a boom and swung into proper place 
on cue. 

The boom man must be as familiar 
with the script as the actors or director, 
since it is his responsibility to make 
sure the microphone is in the correct 
position at all times. The fourth man 
is known as the “cabler,” and it is his 
job to make certain nothing interferes 
with the physical operation of the over¬ 
all sound equipment. 

The crew on the sound stage, as well 
as other sound technicians, uses a 
bewildering variety of specialised equip¬ 
ment in its work. Microphones, mag¬ 
netic recorders, mixing consoles, multiple- 
track playback reproducers, re-recording 
consoles, mobile units — these are only 


Above, composer- 
conductor Henry 
Mancini and pro¬ 
ducer Howard 
Hawks review a 
film score. The 
mixing console at 
right can blend up 
to 14 signals into 
a final composite 
sound track. 


them. But, by and large, the experiment 
was a failure. What had seemed fresh 
and sparkling on the stage projected as 
dull and stale on the screen. Eventually, 
the fact was made plain that the talking 
motion picture was a new, demanding 
art form, quite different from the silent 
movie. 

This realisation prompted an exciting 
period of experimentation and change, 
especially in the application of sound 
equipment. One of the pioneers in this 
field was R.C.A., whose engineers had 
long been convinced of the advantages 
of sound on film. In 1927, the year of 
“The Jazz Singer,” RCA transferred its 
movies sound work from general en¬ 
gineering to the Radio Department and, 
in 1928, RCA Photophone, Inc., was 
organised as a subsidiary to carry on the 
commercial exploitation of the new sys¬ 
tem. 

Techniques have changed, and there 
have been vast improvements in the 
sophistication of equipment, but the pro¬ 
cess of photographing a sound track on 
a strip of motion picture film remains, 
with one important modification, essen¬ 
tially the same as it was 35 years ago. 


a few of the instruments regularly sup¬ 
plied by R.C.A.’s Broadcast and Com¬ 
munications Products Division at Bur¬ 
bank to the film production centres of 
California and elsewhere. 

These units can be used throughout 
the world because the medium of film 
is truly international. No matter where 
the picture is produced, at the end of a 
day’s shooting two products emerge— 
16mm or 35mm film, upon which 
has been recorded picture, and a dialogue 
sound track which has been recorded on 
171mm or 16mm film coated with a 
magnetic oxide layer or on i-inch mag¬ 
netic tape. If the picture film is defec¬ 
tive in any way, the entire scene must 
be reshot. However, if the dialogue track 
is marred, the scene can be re-recorded 
in a dubbing studio. There, the picture 
is projected as actors repeat their dia¬ 
logue, synchronising words with their 
own lip movements on screen. Not only 
does this provide a relatively inexpensive 
way of patching up a sound take, but the 
same technique is universally used to 
dub films into any number of foreign 
languages. 

After satisfactory picture and sound 


If you want- 

STEREO 

EQUIPMENT 

You'll deal better with 

H.B. RADIO PRODUCTS 

Cabinets for equipment and speakers 
at FACTORY PRICES are available 
from stock or we'll make to your 
order. 

You will find our value terrific on 
Amplifiers—Stereo, radio chassis— 
players—speakers—tape decks. 

JULY SPECIALS 
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illlllltlllllllll' £ 


NEW D.P. SLIMLINE enclo¬ 
sure to suit lOin and 12in 
speakers, size: 26 x 18 x 7i. 
^ . £9/5/ 

Cabinet Kit only . . . . £5/5/ 
MAGNAVOX or ROLA design 
slimline cabinet with 8 WR or 
8 MX speaker fitted, £12/12/6 
Cabinet Kit only . . . . £5/5/ 
STANDARD design slimline 
cabinet (1.5 CF) with dispersed 
port, complete with either 
Wharfedale Super 8 RS/DD or 
Goodmans Twinaxiette 8 

speaker. . . £20/7/6 

Cabinet Kit only.£5 


PLAYMASTER Bookshelf 
Speaker System. Complete, 

£15. 

Cabinet kit only . . £3/10/- 
All other parts including 
speakers, inner bond, etc., 

£7/15/- 

Choice of Magnavox oi 
Rola tweeters 

Postage N.S.W. JO/-; Old., Vic., 
Tas 14/-; other States 20/- 

! GOODMANS design 3 CF 
| cabinet with tunnel, and Twin- 
! axiom 10 speaker, Jin material 

1 . £27 

= Cabinet Kit only . . . . £ 8 / 10 / 
I WHARFEDALE design 3 CF 
| cabinet (R3) and Golden 10 
e speaker, Jin material £27/10/ 
| Cabinet Kit only .... £ 8 / 10 / 
| Available in Maple, Walnut 
| or Rosewood colours. Best 
| lacquer finish. Teak veneer. 
| 10/- extra on all cabinets except 

| last 2 which are 30/- extra. 

| i! Special “package deal”!; 
| ! | quotes based on Pioneer,!; 

Star or Sansui units. 


iiiiimiimiuii‘3 


Write for Stereo Catalogue 

H.B. RADIO PRODUCTS 

Manufacturers of Quality Radio and 
Radio Furniture for 36 years. 

103-105 Catherine Street, 
LEICHHARDT, SYDNEY. 
Telephone: 56-5580 
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HI-FI 

STEREO 

TUNER 


MODEL SM-34 


TUNING-2 


TUNING - 


BALANCE 


BA5S TREBLE 


VOLUME 


SELECTOR 


•o 


This is one of the best amplifiers to come 
from Japan, and, if used with a pair of 
AWA speakers, type PA667, is capable of 
reproducing superb hi-fi programmes. 

As well as the norma! dual channel am¬ 
plifier, the Sansui contains a dual channel 
tuner for stereo or dual reproduction from 
the standard broadcast band and a single 
channel for the reception of short-wave 
bands and part of the television-band sound 
channels. 


Power Amplifier: 

Output: 

Max. 32 w atts total: 16 watts per 
channel 

Frequency Response: 

—2 db, 20 c/s to 20 kc/s 
Harmonic Distortion: 

Less than 1% at 13 watts, each 
channel 

Output Impedance: 

8, 16, 32 ohms each channel 


AMPLIFIER 




LAUNCESTON WELLINGTON, N.Z. ADELAIDE: Newton McLaren Ltd. 
2 1804 43 191 51 0111 




With the Sansui, even programmes from 
standard broadcasting stations sound bet¬ 
ter. The full richness of tone and faithful 
reproduction of this system is just not pos¬ 
sible with the normal broadcast receiver. 

The SM-34 is fitted with a scratch filter 
to reduce the noise when playing those older 
records and a loudness switch to maintain 
the proper balance between the bass and 
treble ends of the scale at low-volume 
levels. 


Pre-Amplifier Each Channel: 
Sensitivity and Gain: 

Gram. Pick-up: 

Magnetic: 2 mV for 12W output 
Crystal: 50 mV for I2W output 
Tape and Mic.: 

/./ n\V for 12W output 
Aux.: 

70 mV for 12W output 
Signal-to-noise ratio: 

Better than 55 db (at tape output) 
Tuner Ranges: 

Channels 1 and 2: 

AM B'cast 535 to 1605 kc/s 
Channel 1: 

AM S.W. 3.5 to 10 Mc/s 
Channel 1: 

FM 80 to 108 Mc/s 


For further particulars please contact Engineering Products Division 

AMALGAMATED WIRELESS (AUSTRALASIA) LIMITED 


47 YORK STREET, SYDNEY 

MELBOURNE BRISBANE PERTH 
67 9161 4 1631 28 3426 


- 2 0233 

HOBART 
3 3836 
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tracks have been produced, the two pro¬ 
ducts travel separate ways and do not 
join each other for some time. The 35- 
mm. picture film is developed and prin¬ 
ted into a second generation copy known 
as the “answerprint” or “picture work- 
print.” The original negative is carefully 
put away for future use. The dialogue 
track is transferred to a second genera¬ 
tion 35mm copy known as the “sound 
workprint.” 

During the course of production, hun¬ 
dreds, perhaps thousands, of these short 
sequences of sound and picture are pre¬ 
pared, each on its separate roil of 35- 
mm film. When shooting is complete 
the editor assembles these sections, dis¬ 
carding duplicate or unsatisfactory 
material, until he has the picture in 
coherent story-telling order. When he is 
finished, he has two rolls of film—one 
carrying the picture, the other carrying 
dialogue. Each sequence matches ex¬ 
actly, and both rolls are the same length. 

At this point, at least two additional 
sound tracks are created. One carries 
sound effects, such as slamming doors 


Variations occur because the reflecting 
mirror is coupled to a modulation coil 
that vibrates at the frequency of the 
applied audio signal, in this case the 
composite sound track. The chain of 
events follows this order: variations in 
the sound track set up corresponding 
variations in the coil, the mirror, the 
beam of light reflected from the mirror, 
and, finally, in the area being exposed 
on the film. This is the process of print¬ 
ing sound on film. 

The assembled picture negative and the 
35mm optical sound negative are con¬ 
tact printed, or “married” into a “com¬ 
posite” print which becomes the finished 
product ready for distribution. 

Modern-day movie-making is as much 
a science as it is an art, and, conse¬ 
quently, sound engineers are called upon 
constantly to develop new processes 
such as Vitasound, Cinerama, Cinema¬ 
scope, Fantasound, and similar techni¬ 
ques designed to increase the “presence” 
of sound. 

Basically, these new techniques are 
nearly all stereophonic in nature, em- 
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An actress stands 
by white the 
microphone boom 
operator adjusts 
the closeup micro¬ 
phone. Note the 
highly directional 
microphone at the 
top of the pic¬ 
ture. 


and howling wind, while the other carries 
the background musical score. These 
three tracks—dialogue, sound effects and 
music—are then “mixed” together into 
a single, balanced sound track. Actually, 
this is an over-simplification. The aver¬ 
age motion picture will have seven 
separate sound tracks, and it is not un¬ 
usual for as many as 14 to 20 tracks 
to be mixed together. 

What emerges is a single mixed “com¬ 
posite” sound track on magnetic tape 
coated over regulation 35mm motion pic¬ 
ture film. The track now goes to an 
optical recorder where it is photographed 
directly on film negative. Many modern 
optical sound recorders operate on the 
vibrating-mirror principle, producing 
“variable area” sound tracks. 

Imagine a beam of light reflected 
from a small mirror through a W-shaped 
aperture in a round disc about the size 
of a threepenny bit. As the beam 
travels through the aperture, it throws 
a pattern of light along a vertically mov¬ 
ing roll of photographic raw stock film. 
This pattern emerges as a thin strip on 
the edges of the film that changes in 
area whenever there is a variation in 
the beam of light. 


ploying multiple sound tracks, each to be 
hooked up with its own speaker-system 
in a specially prepared theatre. These 
tracks are not photographed on the film. 
They are separate strips of magnetic 
tape upon which sound has been recor¬ 
ded. The tape is fixed to the film, and 
the projector is equipped with the re¬ 
quired number of magnetic playback 
heads. An elaborate stereophonic sound 
motion picture may have as many as 
five or six of these individual tracks of 
magnetic tape moving simultaneously 
through a projector in an attempt to 
provide a new dimension to a unique 
art that reproduces not only the image 
but the sound of the world around us. 


The Australian Record Company 
reports that the response to our May 
review of their STR-101 C.B.S. Test 
Record rapidly exhausted their stock, 
and although they originally intended 
to import only the one batch they 
have now ordered another. For those 
who missed out, the discs should be 
available i» early August. 
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STOCK 

TAKING 

SPECIALS 

These items must be cleared to 
make way for fresh stocks and new 
lines 

TAPE RECORDERS 
(CURRENT MODELS) 

*S0NY Model TC200 
Usually £149 2 - 

To clear at £125/-/- 

*SONY Model TC272 
Usually £102 18 - 

To clear at £85/-/- 

*TELEFUNKEN Model M97 
Usually £185 - - 

To clear at £135/-/- 

*ELIZABETHAN Model LZ507 
Usually £124 19 - 

To clear at £100/-/- 

-ELIZABETHAN Model Auto 2 
Usually £58 16 - 

To clear at £50/-/- 

"MAYFAIR Model FT1024, battery 
and AC operation 
Usually £75 12 - 

To clear at £60/-/- 

AMPLIFIERS 

"EILCO, fully transistorised, 10 
watts R.M.S. per channel 
Usually £120 3 4 

To clear at £100/-/- (one only) 

*MULLARD 4 4 stereo amplifiers 

To clear at £35/-/- 

"TR10W25, brand new 
Usually £93 - - 

To clear at £75/-/- (one only) 

TURNTABLES, ARMS, 
CARTRIDGES & STYLI 

Various types and models, all at 
greatly reduced prices. Call and 
inspect. 


Full technical information & illustrations on request. 


UNITED RADIO 
DISTRIBUTORS PTY. LTD. 

175 Phillip Street, Sydney 
Telephones: 28.3718, 28.3926 

OPEN SATURDAY MORNINGS 
Sydney's leading High-Fidelity Specialists 
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(AUST.) PTY LTD 



6WR ami HF5SIC 

WIDE RANGE SPEAKERS 

In 7.5 ohms and 75 ohms impedances 

and approved for use 1 in "‘ELECTRONICS'’ playmaster 
bookshelf unit. Other standard impedances available. 

WIDE RANGE MAGNAVOX SPEAKERS 

8WR ami 12WR 

Allow higher wattages and even narrower frequency 
deviations. 

All MAGNAVOX speokers obtainable from: 


GEORGE BROWN 4 CO., 26? Clarence $t„ Sydney. A. G. HEALING LTD., 200 Goulburn St.. 
Sydney. WARBURTON ERANKI INDUSTRIES (MELB.) 220 PerL St., South Melbourne. GLADI- 
OLA CO.. 241 Weymouth St., Adelaide. WOOLLARD 4 CRAB8E LTD., 174-180 Wright St., 
Adelaide. D. IRVINE 4 CO., 401 George St., Brisbane. DALGETY 4 CO.. Townsville. TECH. 
PARTS PTY. LTD., 953 Hay St., Perth. 




YOUR SUPPLIER OF 
RADIO, TV AND 
ELECTRONIC 
EQUIPMENT SUPPLIES 


Follow the lead of Australia’s Leading 
TV & Stereogram Manufacturers 

USE SARL0N the only grille fabric 
scientifically woven to ensure 
PERFECT SOUND REPRODUCTION AT 
ALL FREQUENCIES 


★ In easy-to-apply, ready-cut packs 


See the new 
glamorous range 
in a variety of 
patterns & textures 

SARLON INDUSTRIES PTY. LTD. 

47 McEvoy Street, Waterloo, N.S.W. 
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PLAYMASTER BOOKSHELF 
-a 7.5-ohm version 

A natural reaction to our description of the 
Playmaster Bookshelf loudspeaker, in _the December 
issue, has been a limited demand for details of 
systems reflecting a load impedance of other than 
15 ohms. 



T HROUGH the years, loudspeakers 
have been released with a variety 
of voice coil impedances and, equally, 
amplifiers have been built calling for a 
similar range of load values. 

In general, the impedances seem to 
have grouped around 2.0-2.5 ohms, 
3.0-3.5 ohms, 7-8 ohms and 15-16 ohms. 
Of these groups, 15-16 ohms has been 
the most widely used in this country for 
higher fidelity equipment and it was for 
this reason that the original speakers — 
and the unit as a whole — were all re¬ 
leased on the basis of a 15-ohm imped¬ 
ance. As such, it undoubtedly satisfied 
a large proportion of the total demand. 

Interest in the lower sets of values is 
limited but the demand for a 7 to 8 
ohm impedance system has been 
strengthened by the significant number 
of imported amplifiers and tape record¬ 
ers which have appeared on the local 
market calling for a load of this order. 
Many of these are transistorised units. 

While the Rola Company, to date, 
has not made any move to produce a 
lower impedance version of their tweet¬ 
er, Magnavox recently expressed their 
interest in the field and followed it up 
with 7.5 ohm prototypes of their 6WR 
Mark III woofer and of their HF5SIC 
tweeter. 

These were duly mounted in one of 
our standard Bookshelf enclosures and 
compared, by listening test, with the ref¬ 
erence 15-ohm units. 

A change of voice coil impedance 
necessitates modification to the fre¬ 
quency dividing network, the inductive 
and capacitive reactances both needing 
to be reduced in the same proportion as 
the nominal voice coil impedance. 

Thus, if the preferred crossover fre¬ 
quency is to remain unchanged at 
2.5KC, it should be provided by a cap¬ 
acitor of 8uF instead of 4uF and an 
inductor of 0.5mH instead of l.OmH. 

The original l.OmH inductor, as de¬ 
scribed in the December 1964 issue, was 
wound on a non-metallic bobbin made 
from a $-inch length of 1-inch 
diameter dowel (e.g. broom handle) with 
2£-inch diameter cheeks (plywood, com¬ 
position board, etc.) held together with a 
small brass bolt. 

Instead of the 198 turns originally 
specified, wind on 138 turns of about 
the same gauge wire—18B&S or 
19SWG. It will take less space in the 
bobbin, of course, but this is of no 
special consequence inside an enclosure. 

The capacitor does not need to have 
a high working voltage but it should be 
reasonably accurate in value, between 
limits of, say, plus 10 and minus 20 pc. 

An electrolytic capacitor is not suit¬ 
able and old block capacitors should 
only be considered if thev have been 
checked recently on an R/C bridge. 
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Due to moisture ingress or other de¬ 
terioration of the dielectric, many such 
old capacitors show up on test to have 
a very poor power factor and high 
capacitance. In a network intended to 
cross over at 2.5KC, a high value cap¬ 
acitor will cause the tweeter to be driven 
too far down in the frequency range. 

The required 8uF can be made up, if 
necessary, of smaller units connected in 
parallel and the types which suppliers 
came up with for the 15-ohm system, 
could be used in this way. 

The possible difficulty of obtaining 
8uF capacitors is a more significant 
argument in the 8-ohm case, for select¬ 
ing a cross-over frequency nearer to 
5KC. On listening tests, we retained a 
marginal preference for the lower cross¬ 
over but this does not mean that a high¬ 
er cross-over is not acceptable. 

If you wish to use a higher cross¬ 
over frequency wind the inductor with 
100 turns instead of 138 and use of a 
4uF capacitor. 

In the original 15-ohm unit, it was 
suggested that the tweeter be fed through 
a 100-ohm slider potentiometer, to 
allow its output to be reduced some¬ 
what and balanced against that from the 
6WR main speaker. Because of the un¬ 
certainties introduced by an adjustable 
slider, we later suggested that it could 
be replaced, in the average case, with 
a fixed series resistor of about 7 ohms. 

in the 7.5-ohm system it is to be 
expected that the series resistor would 
be reduced to about half this value and 
something around 3.3 ohms is indica¬ 
ted. 

In fact, our own listening tests and 
others conducted independently by the 
manufacturer suggested that a series 
resistor may not be necessary in the 7.5- 
ohm system, the sound being quite well 
balanced without it. 

This statement is not inconsistent 
with 1 what we have already said in rela¬ 
tion to the 15-ohm system. 



This diagram shows how the speakers 
are interconnected. 


The Magnavox 6V/R "woofer" and 
HF5S1C "tweeter/' now available 
with 7.5ohm voice coil impedance. 

When a loudspeaker is re-designed 
for another voice coil impedence, the 
difference in wire gauge, number of 
layers, etc., can effect the “utilisation*’ 
of the pole face gap, causing minor 
variations in sensitivity. 

We suggest, therefore, that the 7.5- 
ohm system may be put together initially 
without resistance in scries with the 
tweeter. If it is later felt that the out¬ 
put from the tweeter is too prominent, 
series resistance can be inserted up to a 
likely maximum of about 4 ohms. 

When properly adjusted, the sound 
from the 7.5-ohm system is indistin¬ 
guishable from a system using equiva¬ 
lent 15-ohm loudspeakers. 

The need to increase the value of 
the series capacitor as the system im¬ 
pedence is reduced renders the idea of 


I Recently, a reader drew attention 
to an error which he encountered in | 
a Playmaster Bookshelf loudspeaker ! 
system, bought as a finished item. 
Poor treble response was traced to a 

I I wrong internal connection, which 
virtually left the tweeter inoperative. 
He raised the question as to whether 

11 this was an isolated error or one 
which might have appeared in a 
whole production batch. Worth 
checking on! 

a 3.5 or 2.0-ohm system unattractive 

— especially for stereo, where two of 
everything have to be provided. The 
capacitance multiplies to an impractical 
30uF for the 2.5KC cross-over at 2.0 
ohms. 

Faced with such a proposition the 
would-be constructor has to consider 
other possible approaches — dropping 
the tweeter altogether, shunt-feeding it 
through a series electrolytic without a 
proper dividing network, or using an 
auto transformer to provide the requisite 
matching. 

The auto transformer approach is 
simple on the surface but not without 
its own problems. Cost is a factor but. 
if the auto transformer is of too elemen¬ 
tary design, it will be inadequate in 
one or more of its vital requirements 

— bass response, treble response, effic¬ 
iency and power handling capacity. 

We are currently examining the situa¬ 
tion with interested manufacturers and 
may have more to say about it later. 

In the meantime, the foregoing in¬ 
formation will meet the needs of those 
readers who have a particular need 
for a system operating in the 7-8 ohm 
region. This 7.5-ohm system will fill the 
bill nicely. H 
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Latest Range Including 
Recent New Additions 




Deram Stereo/Mono 
Transcription Head 

Diamond stylus: .0005/6" 

Tracking weight: 2Vz gm 
Output: 50 mV/cm/sec 
Load impedance: 2 meg 
NEW COMPLIANCE: 9 X 10 * 

Tip mass: .6 milligram 


Deram Stereo/Mono 
Autochange Cartridge 

Diamond stylus: .0005/6" 

Tracking weight: 3-5 gm 
Output: 80 mV/cm/sec 
Load impedance: 2 meg 
Compliance: 6 ■ 10- 6 


NEW ffss Mark III 
Stereo Pick-Up Head 

ELIPTICAL diamond stylus: .0003" .0008" 

Compliance: 15 x 10- 6 lat., 4 10- 6 

vert 

Tip mass: less than 1 milligram 
Frequency response: ± 1 dB 20-16,000 
cps 


£23/7/- 



Re-styled ‘Professional’ Arm 

m 


A superb precision pick-up arm with many advanced features. Coarse and 
fine counterweight adjustments for perfect dynamic balance; sliding 
counterweight and accurately calibrated scale to cater for the stylus 
pressures of the complete ffss range of heads; built-in lowering device; 
bias compensation. The pick-up leads are brought out to a 4-pin socket 
for ease of installation. Price complete with Mark III head, £53/17/9. 



Deram Anti-Rumble Integrated Pick-Up 


Derom Universal Transcription 

Arm, to accept ail j ' cart- In the Decca Deram ARI pick-up, the mechanical combination of arm 

ridges, also available. Price, and head has been arranged to effect directionally selective filtering which 

complete with head shell, almost eliminates the most troublesome rumble frequencies without 

£ 8 / 19 / 6 . reducing any required low frequency signal. The arm will accommodate 

all Deram pick-up heads. Price complete, £15/5/6. 



Decca Microlift 

Fit a Microlift and avoid damage to stylus and records. Gently and 
accurately the Microlift lowers the stylus onto the record at any 
point you choose . . . and just as gently lifts it clear. Price, £2/3/3. 

Decca Stylus Cleaner 

Suitable for use with any pick-up; helps to keep records and stylus 
in excellent condition. Price, £1/19/6. 

Write or send coupon for free descriptive technical literature 



Sole Australian Agent: 


r~ 


BRITISH MERCHANDISING 

PTY. LTD. 

60 Clarence St., Sydney. Telephone 29.1571 


Name. 

Address 


State.. 


DECCA 


U 
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RAMSAY PENNICUICK 


The Heifetz-Piatigorsky Concerts 


The Heifetz-Piatigorsky Concerts, Vol. 
2, with Primrose and guests. Men¬ 
delssohn Octette (E flat major). 
Mozart Quintette (G minor). 
Violins Jascha Heifetz, Isreal Bak¬ 
er, Arnold Belnick, Joseph Stefan- 
sky. Violas: William Primrose, Vir¬ 
ginia Mazewsky. Cellos: Gregor 
Piatigorsky, Gabor Rejto. 

R.C.A. LSC-2738. Available Stereo 
and Mono. 

The Octette was written when the 
composer was 16. Octettes for wind in¬ 
struments were quite common but this 
was the first one for strings. Each in¬ 
strument has an equal share and the 
first violin has the bravura part of a 
concerto. This was due to the fact that 
the composer’s violin leader, Rietz. was 
a remarkably gifted player and out of 
gratitude and affection the composer de¬ 
dicated the work to him and presented it 
to him on his birthday. 

The present performances follow from 
the fact that Heifetz and Piatigorsky 
have for long enjoyed playing chamber 
music in their homes but, in 1961, they 
decided to give public concerts. After 
the first series of concerts, five works 
were recorded and these are two of 
them. 

The work is in four movements and, 
although Heifetz has a remarkably bril¬ 
liant part, he never overshadows his 
companions. His playing in the last 
movement is particularly dazzling and, 
in the slow movement, the rich tone of 
the first cello is in evidence. Perhaps 
the most remarkable playing occurs in 
the Scherzo which is taken at a great 
speed but every part is clear. Altogether 
a notable recording. 

The Mozart Quintette is a complete 
contrast to the happiness of the Men¬ 
delssohn Octette. Written in 1783, in the 
composer’s favourite key of G minor, it 
is probably the most passionate piece 
of music he ever wrote. It is one of his 
most profound works and presents a 
striking refutation of the usual concep- 
of the composer as always being cheer¬ 
ful. The first movement opens for three 
instruments onlv and the sombre pas¬ 
sionate mood is established at once. The 
Minuet is also in a dark and defiant 
mood and the Trio is the first attempt 
to shake off the feeling of depression. 
The sublime Adagio has an unusual 
theme of many sections and, although 
the movement ends with a feeling of 
hope, this is dashed by the Adagio 
which precedes the Finale. Such an in¬ 
troduction is rare. However, the work 
ends with a happy Rondo Finale. 

Our regular contributor to these 
columns, Mr Julian Russell, is cur¬ 
rently overseas. Mr Ramsay Penni- 
cuick, Professor of piano at N.S.W. 
Conservatorium of Music, will pro¬ 
vide the classical record reviews dur¬ 
ing his absence. 
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The work is superbly played but it 
must be admitted that Heifetz dominates 
the ensemble and gives a wonderful dis¬ 
play of every type of violin playing. 

★ ★ ★ 

Rimsky-Korsakoff: Le Coq d’Or Suite. 
Stravinsky: Firebird Suite. Boston 
Symphony Orchestra. Conductor: 
Erich Leinsdorf. R.C.A. Stereo 
LSC-2725. Also available in Mono. 

The fact that this record contains the 
suites taken from Rimsky-Korsakoff’s 
Le Coq d’Or and Stravinsky’s Firebird 
enables one to make comparisons be¬ 
tween the former composer’s writing 
and that of his most brilliant pupil. 

The cover note deals with the 
questions of instrumentation and orch¬ 
estration, of both of which these two 
were supreme masters. The note ad¬ 
vances the theory that instrumentation 
refers to the use of individual instru¬ 
ments in creating a tonal aura or web 
of sound. Orchestration denotes the 
combined use of many instruments to 
produce a mass of tone or richness of 
texture. The writer goes on to say that 
Brahms is wholly an “orchestration” 
composer while Debussy is a perfect ex¬ 
ample of the master of instrumentation. 

Whether one agrees with this or not, 
one must admire the brilliant orchestral 
colour which the two works have in 
common and the magical way in which 
the fairytale quality of the stories is 
portrayed. 

The scoring in the Coq d’Or is thin¬ 
ner and clearer because the composer 
used a much smaller orchestra but, 
nevertheless, the Oriental atmosphere is 
brilliantly achieved and the themes are 
all of a most haunting nature. The Fire¬ 
bird is scored for a huge orchestra and 
certainly presents sounds and effects not 
frequently heard in any work. 

Both works are presented with dazzl¬ 
ing brilliance; I don’t think I have ever 
heard a more exciting performance of 
the Infernal Dance. The composer 
would probably not care for the Firebird 
performance, as Leinsdorf is not an ex¬ 
ponent of the strict metronomic form of 
conducting which Stravinsky favours. 
The recording is excellent and so also 
is the record surface. 

★ ★ ★ 

Beethoven: Diabelll Variations, op. 120. 
Hans Richter Haaser: Pianist. Co¬ 
lumbia Mono 330CX 1911. Stereo 
SAXO 2557. 

The story of the origin of these vari¬ 
ations almost sound like a fairy-tale. 
The Austrian composer and publisher 
Anton Diabelli (1781-1858) wrote a 
waltz in 1822 and sent it to all the well- 
known composers then in Austria with 
the suggestion that each should write a 
variation on it. Fifty-one composers re¬ 
sponded. among them Schubert and 
Liszt, then only a boy. When Beethoven 
received the waltz he flew into a rage 


and refused to have anything to do with 
such a “cobbler’s patch.” Later he re¬ 
lented and to Diabelli’s astonishment 
sent him the present 33 variations. 

Until this time the variation form was 
undeveloped but Beethoven produced a 
work which still towers over most com¬ 
parable writing, right up to the present 
day. He seems to have recognised at 
once the possibilities of the simple tune 
and proceeded to clothe it with all the 
devices of his remarkable imagination. 

Richter-Haaser’s performance is com¬ 
pletely satisfactory. His technique is 
quite equal to the virtuoso demands of 
Variations 10 and 23 and he is equally 
at home in the wonderful largo Varia¬ 
tion 31 which is so reminiscent of one 
of the slow movements of the compos¬ 
er’s greatest sonatas. The tone is always 
perfectly controlled and the range of 
dynamics remarkable. The stereo record¬ 
ing, the only version I have heard, is 
excellent and the record surface perfect¬ 
ly silent. 

★ ★ ★ 

Marian Anderson. Farewell Recital. Oct. 
24, 1964, Franz Rupp at the piano. 
R.C.A. LSC-2781. 

The great Negro contralto Marian 
Anderson has been justly celebrated for 
many years not only for her striking 
vocal gifts but for her many charitable 
works. 

She visited Sydney a few years ago 
and it was then very evident that her 
voice was very much impaired and this 
is equally evident on this recording. She 
is no longer able to sustain the tone in 
a slow passage and this lack of control 
causes her to sound flat, which she was 
never prone to. This is particularly 
evident in Haydn’s Spirit Song and in 
the Schubert Doppelganger. The Erlko- 
nig suffers from rhythmic unsteadiness 
and some of the chest notes she uses to 
portray the father are rather startling. I 
really got the most enjoyment out of 
the two groups of Spirituals where the 
singer’s fervour made one forget the 
vocal faults. 

However, listening to the record is 
rather sad if one remembers the superb 
Bach records she made years ago. Being 
recorded at a recital, one is jarred bv 
the applause between each item. Franz. 
Rupp is a satisfactory accompanist. 

Available in both Mono and Stereo. 

★ ★ ★ 

BEETHOVEN. Piano Concerto No. 3, 
op. 37. Fantasia for Piano, Chorus 
and Orchestra, op. 80. Daniel 
Barenboim: piano. Vienna Academy 
Chamber Choir. Vienna State Opera 
Orchestra. Conductor: Laszlo 

Sumogyi. Westminster. Mono 
WC-31-561. Stereo SWC-931,561. 

The most interesting feature of the 
third piano concerto is that it definitely 
defines the changeover from the com¬ 
poser’s early period to his middle period. 
The two early concertos make no de¬ 
mands of execution or interpretation but 
this is all changed in the present work. 

I do not feel that Barenboim displays 
any new ideas in his interpretation of 
the piano parts. The first and third 
movements are played with life and 
precision but I feel that his tempo is a 
little slow in the second movement. 
Arrau can play a movement extremely 
slowly and yet make it hang together. 
I do not think the present pianist suc¬ 
ceeds in doing this. 

I have never heard the Choral Fan¬ 
tasia on record before, although I know 
it has been done. It is a strange work, 
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This Australian-made instrument has earned recognition by the 
engineering profession and the trade all over the Commonwealth as 
being better than other tables* selling at any price. Years ahead of its 
time, rumble content is so incredibly low, that it is unmeasurable with 
present test records and test instruments. 

The turntable was tested in the laboratories of ELECTRONICS 
Australia (then Radio, Television and Hobbies) and reviewed in the 
August, 1963, issue. Here is an excerpt: — 

“In tests, which we carried out. to determine its wow, flutter and 
rumble level with a high-grade stereo pick-up. it performed extremely 
well indeed. The claim of 0.04 per cent wow and flutter would certain!) 
appear to be true, while there is virtually no rumble at all." 
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divided up into eight sections. The first 
is an extemporised Fantasy for the 
piano and the cover tells us that, at 
the original performance, the composer 
actually extemporised and did not write 
the music down until some months later. 

The main theme of the work does not 
appear until the third section and the 
rest of the work consists of variations 
on this theme which bears the closest 
resemblance to the main theme of the 
choral movement of the Ninth Sym¬ 
phony. This is particularly evident when 
the four soloists and the chorus enter 
in the last section. This is not one of 
Beethoven’s most inspired works but the 
performance is very good. I feel that 
Barenboim plays with more imagina¬ 
tion than he displayed in the Concerto. 

* ★ ★ 

Horowitz plays Scarlatti CBS Master- 
works. Stereo SBR235110. 

Domenico Scarlatti was born in 
Naples in 1685 but spent most of his 
life in Spain and Portugal. In 1738 he 
published these harpsichord pieces which 
he called Essercizi and this seems to 
have been the turning point in his life. 
Before he died, the number of pieces — 
really sonatas — had grown to 550 and 
he had become one of the most famous 
composers of his day. It must be realised 
that, at this time, the word sonata sim¬ 
ply meant an instrumental work as op¬ 
posed to a cantata which was a work 
to be sung and it was not the lengthy 
and complex composition which the 
work now represents. 

The matter of whether these works 
should be played on a modern grand 
piano and not on a harpsichord has 
caused many arguments. Horowitz’s 
idea is that “the piano is an entirely 
different instrument compared to the 
harpsichord; the player should not try 
to imitate the harpsichord too much, 
neither should he use all the resources 
of the piano which would destroy the 
style of the music. 4 ’ Horowitz certainly 
adapts his style perfectly to the various 
moods of the music and, in the last 
Sonata, in A Major, gives a brilliant 
display of his technique. 

The record contains 12 sonatas and 
the listener should be warned that it is 
unwise to listen to more than three at a 
time, otherwise they become monoton¬ 
ous. It is interesting that this record 
should be issued at a time when the 
pianist has just announced that he is sick 
of making records and is going to ap¬ 
pear again before the public after an 

interval of 12 years. The recording and 
record surface are both excellent. 

★ ★ ★ 

Beethoven. Symphony No. 6. “Pastoral,” 
Monteux. Vienna Philharmonic. 
R.C.A. Victrola VICS-1070 Stereo. 
Also in Mono. 

This symphony dates from a richly 

creative period of the composer’s life 
and also, according to Thayer, one of 
the happiest. The whole work is simply 
a picture of the countryside and it is 
really the first “program music” of its 
kind, with the exception of Haydn’s 

“The Seasons.” In the light of this it is 
amusing to think of the attacks that 
were made on Liszt and Richard Strauss 
for their symphonic poems. 

Monteux had a grasp of every kind 
of music from the ultra modern to the 
strictly classical. This performance 
radiates happiness and pleasure in the 
country scene. The Vienna Philharmonic 
are in excellent form and their excep¬ 
tional wind players in particular are 
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PRE-RECORDED TAPES™—-- 

Yet another firm to enter the field of pre-recorded music tapes is 
!; H. Levinson Pty. Ltd., of 69 Liverpool St, Sydney, already estab- 
lished as distributors of “American” brand blank recording tape. 


A brochure from the company lists 
several “labels,” as under: 

REPRISE, owned by the Frank 
Sinatra interests and featuring Frank 
Sinatra, Bing Crosby, Dean Martin, 
Sammy Davis jun., Duke Ellington 
and others. Retail price for these 4- 
track, 7 i ips stereo tapes is £5; twin 
packs £7/5/; special sampler, £2/10/. 

DOT, presumably from the same 
masters as Dot records and featur¬ 
ing Billy Vaughn, Lawrence Welk, 
Pat Boone, Liberace, George Wright 
and others. Stereo 4-track, 74 ips and 
priced at £5. 

HAMILTON, stereo 4-track. 74ips 
and selling for £3/15/. Limited cata¬ 
logue. 

LIVINGSTON, stereo 4-track, 7* 
ips. selling for £5, with a sampler 
at £3/2/6. Assorted popular, show 
music and light classics. A few 100- 
minute classical tapes also listed at 
£6/15/. 

HALLMARK ENCORE, stereo 4- 
track, 7lips. Popular and show music 
selling at £2/15/. 

PLAZA, mono 2-track, 3iips. sell¬ 
ing at £1/5/. Popular “evergreens.” 

H. Levinson Pty. Ltd. distribute to 
the retail trade from the Sydney ad¬ 
dress as quoted and from branches 
in Melbourne, Brisbane, Adelaide, 
Perth and Hobart. 

Reviews follow for typical “Dot” 
and “Reprise” tapes: 

★ ★ ★ 

THE SUNDOWNERS. Billy Vaughn 
and his Orchestra. Four-track 
stereo tape, 7 lips. Dot DST- 
25349. 

Interest: Singing sax, singing 

strings. 

Performance: Smooth, 

Quality: Clean but with some 
hiss. 

Stereo: Generous separation. 

Billy Vaughn’s music is to the 
same basic formula as Mantovani. 
the Singing Strings and such like, 
but with the superimposed “trade¬ 
mark” of smooth, singing sax, some¬ 
times solo, sometimes duet. 

In this soft lights and sweet music 


(let's dance) atmosphere, he presents 
a program of pleasant, tuneful theme 
music. “Theme From The Dark At 
The Top Of The Stairs,” “O Sole 
Mio,” “Never On Sunday,” “Old 
Cape Cod,” “Theme From The 
Alamo,” “The Green Leaves Of 
Summer,” “The Church’s One 
Foundation,” “Theme From Mr 
Lucky,” “Theme From The Sun¬ 
downers,” “Everybody’s Somebody's 
Fool,” “Walk, Don’t Run,” “Remem¬ 
ber When,” “Volare,” “Love Is A 
Many Splendoured Thing.” 

From end to end, the sound on 
the tape is very clean, with the dis¬ 
tinct separation of which tape is cap¬ 
able. Unfortunately, however, it is 
characterised by what seems to he 
an equally notable characteristic of 
pre-recorded tapes—a hiss level high 
enough to be quite noticeable behind 
the softer passages. (W.N.W.) 

★ ★ ★ 

RING-A-DING-DING. Frank Sin¬ 
atra with Orchestra, arranged 
and conducted by Johnny Man- 
del. Pour-track Stereo Tape. 
7lips. Reprise, S9-1001. 

Interest: Sinatra. 

Performance: Characteristically 

good. 

Quality: Clean, but with some hiss. 

Stereo: Good separation. 

This is Sinatra at his swinging best 
and this is about all that one needs 
to say to describe this tape. Johnny 
Mandel's orchestra provides an imag¬ 
inative, yet precise environment for 
the vocal and, characteristically, 
Sinatra is always in just the right 
place, at the right time, with the 
right note. 

The numbers: “Ring-a-ding-ding,“ 
“Let’s Fall In Love,” “Be Careful 
It’s My Heart,” “A Foggy Day.” “A 
Fine Romance,” “In The Still Of The 
Night,” “The Coffee Song,” “When I 
Take My Sugar To Tea,” “Let’s Face 
The Music And Dance,” “You’d be 
So Easy To Love,” “You And The 
Night And Music,” and “I’ve Got 
My Love To Keep Me Warm.” 

Technically, the sound is clean but. 
again, that persistent whisper of 
“white” hiss. (W.N.W.) 


given many opportunities to display 
their skill. It is altogether an excellent 
recording. 

★ ★ ★ 

Liszt: Hungarian Fantasia. Rapsodie 
Espagnoie (Liszt, arranged Busoni). 
John Ogden (piano) with the Phil- 
harmonia Orchestra conducted by 
John Pritchard. Sonata in B minor. 
John Ogden (piano). H.M.V. Mono 
OALP 2051. Stereo OASD 600. 

John Ogden himself contributes an 
erudite sleeve note to this record and 
refers to the first two works as enter¬ 
tainments. Of the two the second is cer¬ 
tainly the most entertaining. The first 
he calls “the most symphonically organ¬ 
ised version of the 14th Hungarian 
Rhapsody.” This probably well describes 
it and it is played with great brilliance 
by both the soloist and the orchestra. 

However, the Rapsodie Espagnoie is 
of much greater interest. The original 
work is a concoction of the traditional 
Folies d’Espagne, which was made fam¬ 


ous by Corelli, followed by a Jota tune. 
Busoni has arranged it with the greatest 
brilliance for piano and orchestra and 
provided an introduction and a finale. 
The soloist plays with splendid bravura 
and Pritchard and the orchestra accom¬ 
pany Ogden not only sympathetically 
but, if necessary, with the utmost brilli¬ 
ance. Altogether a very satisfactory per¬ 
formance. 

Ogden’s playing of the only Liszt son¬ 
ata has been criticised as immature and 
he is said not to view the work as a 
whole. I do not agree with this. I con¬ 
sider he displays great sensitivity, and 
at times electrifying brilliance. One 
criticism levelled is that he works up to 
the various sections with great finesse 
and then one is let down, but I feel this 
is a criticism of the work more than of 
the playing. I consider it one of the 
most satisfying recordings of the Sonata 
that I have heard and I warmly recom¬ 
mend the record to all lovers of Liszt’s 
music. 
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INTRODUCING 

GOODMANS 

MAXIM 


TRUE HIGH FIDELITY FROM THE MOST COMPACT LOUDSPEAKER SYSTEM EVER! 


MAXIM—the outstanding success of the recent 
Audio Festival in London. 

Incredible ? —that a true full-range High Fidelity Loudspeaker 
system with a range of 45—20,000 c s can be housed in an enclosure 
10^ x 5f x 7± deep. 

See one for yourself 

Unbelievable ? —that up to 8 watts of power can be handled by 
the MAXIM with easy grace. 

Hear one for yourself. 


GOODMANS 


MADE IN 
ENGLAND 


Inconceivable ? — that such a tiny enclosure. so meticulously 
finished (in teak or walnut to order) can give full range H>gh 
Fidelity and still cost you only £44.10.0 

Buy one for yourself (or two-the Maxim is ideal for stereo) 


f---— i 

I Send this coupon to address below for full details of g 
* Goodmans Maxim, free and post free. * 

1 Name 

I Address 


State 

b _-----.- S 


Sole Australian Agent: British Merchandising Ptv. Ltd., 60 Clarence St., Sydney, N.S.W. Telephone 29-1571 
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Reviewed by Ellis Blain 


T O JUDGE by the amount of poetry 
being released by the record com¬ 
panies, large and small, this Cinderella 
of the arts is unlikely to remain so for 
much longer. And, come to think of it. 
are not the characteristics of the long- 
playing record the perfect medium for 
poetry as they are for music? After 
all, the two have much in common. No 
doubt can remain that the gramo¬ 
phone has done a mighty service for 
music, so why not for poetry? 

This month there are two more 
poetry records to review, widely differ¬ 
ing in origin and approach, but haying 
more than a little in common. They 
are both concerned with the men in 
the street rather than the expert . . . 

☆ ★ ★ 

HENRY LAWSON, His Life Story in 
His Own Verse, Spoken by Leon¬ 
ard Teale. CBS BP233198 (mono 
only). 

I have no intention of launching into 
an analysis of Lawson’s poetry. Most 
Australians have definite views about it 
which no comment of mine is likely to 
alter. Leonard Teale speaks the 20 
short poems on this record with com¬ 
mendable understanding. His accent is 
authentic and his technique unobtru¬ 
sively professional. Further, the 
recorded sound has just the self-effacing 
characteristics that add so much to a 
presentation of this kind. 

However, two further aspects should 
be taken into account by an intending 
purchaser . . . The poems selected are 
all autobiographical. This selection has 
been made deliberately in order to build 
a dramatic picture of the poet’s life, his 
birth in a tent one rainy, gusty day, 
his schooling and early life on his 
father’s selection, the poverty and 
misery of his teenage years when he 
came to Sydney, the development of h s 
political creed, his writing, his mar¬ 
riage and family and his two years in 
England. Then the separation from 
his wife and children and the slow slide 
downhill with the periods in gaol and 
the alternating hopes and despair of 
“the man he might have been.” 

Whether or not this is a desirable or 
fair approach, you must decide for your¬ 
self. From my point of view, it makes 
Lawson more interesting—superficially 
at any rate—but, basically, I remain 
unable to enthuse about his writing. 

The second question is whether one 
reader, no matter how versatile or ac¬ 
complished, can susiain a project of this 
duration single-handed. The usual 
practice is to use three or four different 
voices, each chosen for a particular 
mood of the poet’s work. In this re¬ 
gard, I can only reiterate that Mr Teale 
is most accomplished and tackles his 

formidable task as well as anyone could 
hope to do. 

★ ★ ★ 

THE BARROW POETS Present An. En¬ 
tertainment of Poetry and Music. 

Argo RG 360 (mono). 

Harley Usill, who produced this ven¬ 
ture on record, was in two minds 

whether to do it as an actuality in a 
pub or as a studio job. He chose the 
latter course; wisely, in my view. The 
quality of the material and the. standard 


of performance are so high that to lose 
any of it—as would have been inevit¬ 
able if it had been tackled as an 
actuality—would have been a minor 
tragedy. 

1 his whole show could be re-titled 
“Poetry For People Who Don’t Like 
Poetry,” but, by inference, such a title 
would be a misnomer in one important 
respect since it would indicate that it 
is something less than interesting to 
people who do like poetry. The fact 
is it appeals almost equally to both 
worlds. 

In 1951, a handful of graduates from 
the University of London bought a bar- 
row with the intention of selling poetry 
from it. When they failed to obtain a 
licence from the London County Coun¬ 
cil, the idea of “Poetry in Pubs” re¬ 
placed the original one of barrow sales¬ 
manship. 

Since the Festival of Britain, this 
group, with the assistance of some of 
the Brewers and, more recently, from 
the Arts Council itself, has been pre¬ 
senting its poetry and music entertain¬ 
ments in London pubs with great suc¬ 
cess. The speakers have an informality 
of approach which quite conceals the 
accomplished technique and complete 
understanding with which they deliver 
their items. The items themselves range 
from traditional bits and pieces from 
both sides of the Atlantic to Robert 
Graves, James Stephens, Laurie Lee, 
Ogden Nash, Shakespeare and the Bible. 
The extract from The Song of Solo¬ 
mon probably is the ultimate highlight. 

There are eight readers and two 
musicians. The musical instruments are 
the violin and the oboe, both tuneful 
and musicianly in the hands of Susan 
Baker and Lorna Gregson, respectively. 
The items range from an Irish jig to a 
Mozart Allegro. In brief, this produc¬ 
tion approaches closely the ultimate in 
a spoken word recording. It will appeal 
to almost everyone, can be played on 
almost any occasion and is full of such 
varied interest that I cannot imagine it 
even beginning to pall. 

Recorded sound is excellent. 

★ ★ ★ 

“'THE DEVILS.” Scenes presented by 
Dorothy Tutin and Richard Johnson 
of the Royal Shakespeare Com¬ 
pany. Argo EAF 40 (mono). 

Taken out of context this E.P. is too 
brief a sampling of a play bv John 
Whiting, which is unlikely to be familiar 
to many people in this country. On 
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the other hand, the scenes themselves 
are not only dramatic but brilliantly 
performed, particularly the soliloquy in 
which Dorothy Tutin as Sister Jeanne, 
in her imagination watches Urbain 
Grandier make love to one of the young 
nuns in the convent. 

This is stage realism in the contem¬ 
porary idiom and hair-raising theatre. 
Tutin’s other scene is brief and intro¬ 
ductory but is as movingly presented as 
one would expect from one of the great 
actresses of our day. Richard Johnson 
has less emotional lines in his two sil- 
liloquys, but his performance is techni¬ 
cally immaculate and emotionally effec¬ 
tive. 

If you buy this record it will be for 
Tutin and I would need considerable 
persuading that it would not be a sound 
investment. But, in fairness, I must con¬ 
fess to a devoted admiration for this 
lovely and talented woman since I first 
saw her Juliet at Stratford in 1958. 


Call in and see our. 

NEW RECORD BAR 

Large range of L.P's and Singles in stock 
from "Bach to Beatles.” 

Hi-Fi enthusiasts specially catered for. 
Styli, tapes etc. always in stock. 

P. CARTER 

79 New lllawarra Road , 
BEXLEY NORTH. 50-3150. 


STEREO 

EQUIPMENT 

CABINETS 


New 1965 models are now 
available. Can be supplied 
in "make it yourself" kits. 



With lift-up lid over player. Sliding 
door iu front of amplifier compartment. 
Large storage space. Size: 36in wide, 
17«/2in deep, 31 in high. 

Price: 

Made and polished. £26 10 0 

Packing. £12 0 

Kit of parts. £16 13 0 

Packing. 14 0 

Teak.Extra £3 10 0 

Free on rail. 


Write for Catalogue 


H. B. RADIO PRODUCTS 


Manufacturers of Quality Radio and 
Radio Furniture for 36 years 

103-105 Catherine Street, 
LEICHHARDT, SYDNEY. 
Telephone: 56-5580 
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PIONEER SM-B161-STERE0 AMPLIFIER 


j. fj ■ 1,..- -,'TO O!' »■ »'UI HP n 
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WITH TWO AM. AND S. W. TUNER 

• 14 VALVES PEL'S 2 DIODES. 

® UN DISTORTED OUTPUT 7\V x 2 (American 
ratings). 

« RESPONSE 20 cps. to 30Kc. 

® INPUT GAIN. MAG. PICK-UP 2mv. CRYSTAL 
3mv. 

® TWO A.M. TUNERS 535 TO 1605 K.C. 

• SHORT WAVE TUNER 3.8 TO 12 Me. 

• TUNING INDICATORS COMMON TO BOTH 
D.C. AND S.W. 

® TONE CONTROLS. SEPARATE BASS AND 
TREBLE CONTROLS. 

• LOUDNESS CONTROL. 


-Plus- 



Dual 1010 


Dual 1010 Record Changer 

Permits following modes of operation; manual single 
record play; Automatic single record play with short 
spindle, and automatic record changing of up to 10 
records of same size with changer spindle. Self- 
stabilising changer spindle (without overarm), modern 
lightweight tonearm of high torsion-resistance and 
small mass, with tonearm lock and separate muting 
switch, for both stereo channels. Cartridge holder with 
Dual stereo crystal cartridge CDS 620. Operation by 
means of two smooth working slide switches for 
record size selection. Start (and instant-change), instant 
stop (also returns tonearm to its rest), and manual 
operation. 4-speed, rugged 2-pole Dual induction 
motor, automatic disengagement of drive wheel. 


—Plus— 

2-8" GOODMANS SPEAKERS 


99gns 

F.O.R. SYDNEY 


THE NEW PLAYMASTER BOOKSHELF LOUD SPEAKER SYSTEM 



— AS FEATURED IN DECEMBER ISSUE OF RADIO AND HOBBIES 

This provide* the ideal speaker combination, where space is limited, for use with any of the 
amplifier units listed on the opposite page. 

Complete kit of parts for cabinet including silk and innabond padding, 6WR Magnavox and 
Rola 5FX speakers. 100 ohm variable res., 4mfd. condenser and inductance. 

/ 4 A / Post and packing extra. 

Aril/ \M/ m N.S.W. 15/- Vic., Qld., Tas. 22/- W.A. and S.A. 307- 
Unit built polished and wired in rosewood, 

Maple or Walnut. — Teak finish 10/- extra. 

Complete kit of parts less cabinet but including speaker, condenser, resister, inductance, 
innabond padding and speaker silk. 

Post and packaging 12/6 extra. **Of I Jf 


£15/-/- 


CLASSIC RADIO 


245 PARRAMATTA ROAD, HABERFIELD, N.S.W. PHONE 71-2145 
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IN HI-FI STEREO EQUIPMENT BY CLASSIC 


WRITE 

FOR 

FULL 

SPECIFI¬ 

CATIONS 



Based on Radio & Hobbies Playmaster No. 4 and Play- 
master 101 Amplifiers. All units have built in dual wave 
tuners. 


ALL 


UNITS 


FULLY 


GUARAN¬ 


TEED 


SPECIFICATIONS COMMON TO BOTH UNITS: 


$> Inbuilt high gain dual wave tuner with a frequency coverage of 550 to 1,600 K.C. on the broadcast band and 16 
to 49 metres on short wave. $ EM84 tuning indicator giving accurate tuning with ease. Two channel tone control 
stage with separate bass and treble controls. & Input facilities with switching for external tuner—stereo pick-up—stereo 
or mono tape recorder for recording or play back. ® Stereo reverse switch. <& Calibrated dial scales available for all 
States showing main stations in large type with separate scale for short wave using two dial pointers. ® Chassis is 
mounted in attractive and durable metal case finished in grey with embossed control panel in black and silver with 


matching knobs. 

PLAYMASTER 4 UNIT 

WITH TUNER 

$ Output 8 watts per channel (16) watts. 

® Incorporating Ferguson grain oriented output transform¬ 
ers giving response of 25 to 20,000 cycles. 

O Valves, 4 6GW8, 12AU7, 6N8, 6AN7, EM84, and two 
IN 1763 rectifiers. 

AMPLIFIER AND TUNER £52/15/-. WITH GARRARD 
AUTOS LI M STEREO CHANGER AND TWO MAGNA- 
VOX 8WR SPEAKERS. 

£69/10/- 

ALL PRICES F.< 


PLAYMASTER 101 UNIT 

WITH TUNER 

• Output 12 watts per channel (24 watts). 

Q Incorporating Ferguson grain oriented output transform¬ 
ers giving a frequency response of 20 to 25,000 cycles. 

O Valves 4 6GW8, I2AX7, 6N8, 6AN7, EM84 and two 210 
rectifiers. 

AMPLIFIER AND TUNER £56/10/-. WITH GARRARD 
AUTOSLIM STEREO CHANGER AND TWO ROLA 12PX 
SPEAKERS, £79/10/. 

.R. SYDNEY 


A COMPLETE HI-FI STEREO SYSTEM FOR ONLY 56 f.o'r. 


UNIT STEREO PLAYMASTER AMPLIFIER Ho. 107 WITH PLAYMASTER TUNER 

Plus added features including EM84 tuning indicator giving accurate tuning with ease. Input facilities with switching for stereo 
or mono. Tape recorder for recording or play back, separate power switch, etc. 


SPECIFICATIONS 

• Output 4 warts per channel (8 watts). 

• Ferguson or A. and R. High fidelity output transformer. 

• Inbuilt tuner with the new EMS4 timing indicator. 

® Valves 2 6GW8, 12AU7, 6AES. 6BA6. EM84 and 6V4. 

• Supplied in self-contained ease finished In «rcy baked enamel with control panel in 
black and silver with matching knobs. 

® Switching and input facilities for pick-up or tape recorder (stereo or mono). 

• Fully guaranteed. 

Plus the new Garrard Autoslim stereo changer. 2 Magnavox fin Dual cone speakers 
(8WR) giving » frequency response of 30 to 13,000 cycles. If required the new RoFa 
5in Tweeters can be supplied at £4 extra increasing the response to 16.000 cycles. 


PLAYMASTER AMPLIFIERS less TUNERS 

SPECIFICATIONS AS ABOVE (AMPLIFIER ONLY) 

101 UNIT No. 4 UNIT 107 or No. 3 UNIT 

£45/10/- I £42/-/- I £32/-/- 

AIL PRICES E.O R. SYDNEY. 

CLASSIC RADIO 

245 PARRAMATTA ROAD, HABERFIELD, N.S.W. PHONE 71-2145 
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AH Amplifiers ore 
as above Illustration. 




107 AMP. & TUNER ONLY £42/10/- 
Wired and tested 
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S.R.T. 

and 

LABCRAFT 

hi-fi (and hi-quality) turntables are 
Designed for Years of Playing 


The Scandinavian Radio & Television Company of Copenhagen 
have been manufacturing high quality turntables such as 
Labcraft 605L for many years and these turntables have given 
very trouble-free service. The secret is in the design which was 
perfected as far back as 1950. The very first Labcraft turntable 
to come to Australia has been in almost daily use since 1956 
and still operates with complete satisfaction in a custom built 
hi-fi system. You can insure trouble-free and perfect results for 
years to come by fitting an S.R.T. Labcraft turntable. 

The latest turntable is the SRT 643, still the same well proved 
basic design with professional standards for wow and rumble. 
Belt drive, lift & lower, automatic stop, imported base and 
plastic cover available, choice of Merula ceramic cartridge or 
B & O SP I magnetic or empty headshell, transistor pre¬ 
amplifier (on model F) also available. It looks most attractive 
with its modern black satin finish — see one and judge for 
yourself. 


s - rj - 643 hi-fi turntable 
Distributors 

G.R.D. INSTRUMENTS PTY. LTD. 

6 RAILWAY WALK, CAMBERWELL, VIC. 

Telephone 82-1256 


For the TAPE enthusiasts the B.&.O Beocord 2000 — it's Superlative 
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Ibtmttrmal 

GOSPEL CONCERT. Clara Ward. Re¬ 
corded at New York Town Hall. 
Mono, Dot (Festival) ZL-31,540. 

Interest: Gospel, Negro style. 
Performance: Uninhibited but sin¬ 
cere. 

Quality: Normal. 

This is another of those records which 
poses a real problem of classification. 

The title says “Gospel Concert” and 
this is what it undoubtedly is, for the 
themes are Gospel and Clara Ward sings 
them with all the fervour and passion 
of her race. The album starts with a 
spirited “Didn’t It Rain” and ends with 
“The Old Landmark,” which develops 
into a near frenzy. 

Yet the setting for this kind of per¬ 
formance by Clara Ward and her small 
group (if not this actual occasion) is a 
jazz convention — an association which 
presents no problem at all for the jazz 
enthusiast but a major anomaly for the 
normal “Gospel” audience. 

Viewed in context, this performance 
by Clara Ward is very good and, I am 
sure, very sincere. But to accept it as 
in context is quite another matter. More 
often than not, this kind of thing is dis¬ 
missed by “white folks” as noisy, in¬ 
sincere and a desecration of the very 
convictions which it seeks to express. 

It reduces, does it not, to a problem 
of “communication?” 

Other track titles are: “Sometimes I 
Feel Like A Motherless Child,” “Joshua 
Fit The Battle Of Jericho,” “Down By 
The Riverside,” “Somebody Bigger Than 
You And I,” “Oh, What A Wonderful 
Feeling,” “I Believe” and “Packin’ Up.” 

Yes, true to its title, it IS a Gospel 
Concert but belonging to another world 
altogether—and I mean this literally— 
from hymns around the old harmonium. 
(W.N.W.) 

★ ★ ★ 

I’LL WALK WITH GOD. James 

Carone, Tenor; Lorin Whitney, 
Pipe Organ; Arranged by Albert 
Prowse. Mono, Festival FL-31,592. 
Interest: Popular Gospel Songs. 
Performance: Not my choice. 
Quality: Good. 

James Carone, according to the jacket 
notes, gained his early experience sing¬ 
ing in a church choir, from which he 
took up vocal studies, featuring in con¬ 
certs and recitals. 

Later he went to Milano, Italy, for 
operatic training. 

Perhaps he shouldn’t have gone! 

Like Tony Fontaine, reviewed earlier 
in these columns, his singing is charac¬ 
terised by Lanza-like mannerisms — 
dramatics, glissandos, disturbing changes 
in voice timbre and off key notes—all 
painfully obvious in a sound only pre¬ 
sentation. 

The titles: “I’ll Walk With God,” “It 


Is No Secret,” “How Great Thou Art,” 
“Just A Closer Walk With Thee,” “Just 
For Today,” “Thanks Be To God,” 
“He,” “It Took A Miracle,” “You’ll 
Never Walk Alone,” “Somebody Bigger 
Than You And I,” “His Eye Is On The 
Sparrow,” “The Lord’s Prayer.” 

These are all popular numbers and, if 
you’re partial to the operatic tenor style, 
then by all means have a listen to James 
Carone. But he’s not for me. (W.N.W.). 

★ ★ ★ 

HYMNS WE LOVE. Pat Boone, Vocal. 
Arranged and conducted by Billy 
Vaughn. Mono, Dot (Festival) 
ZL-31,517. 

Interest: Gospel songs. 

Performance: Smooth. 

Quality: Good. 

Pat Boone’s singing on this disc is in 
sharp contrast to that of James Carone, 
reviewed above. 

Pat Boone’s voice is smooth, com¬ 
pletely free from dramatics and always 
spot on pitch. However, the presentation 
errs on the side of being rather colour¬ 
less, despite the strictly background sup¬ 
port, chorus and instrumental, under 
Billy Vaughn. 

However, if you like your hymns 
sung smoothly and slowly in the Pat 
Boone manner, you'll probably enjoy his 
“Hymns We Love”: 

‘The Old Rugged Cross,” “It is No 
Secret,” “Whispering Hope,” “Sweet 
Hour Of Prayer,” “My God Is Real,” 
“Beyond The Sunset,” “In The Garden,” 
“Softly And Tenderly,” “Will The Circle 
Be Unbroken,” “Yield Not To Tempta¬ 
tion,” “Have Thine Own Way” and 
“Now The Day Is Over.” (W.N.W.) 

FROM STAGE 
AND SCREEN 

GREAT THEMES FROM HIT FILMS 
—Enoch Light and His Orchestra. 
Originated and Produced by Enoch 
Light. Command “Dimension 3” 
12-inch stereo. SNDL-931,448. Also 
on mono, NDL-31-448. 

Interest: Movie themes, dancing. 
Performance: Usual Light flam¬ 
boyance. 

Recording: Excellent. 

Stereo Quality: Pseudo-three-chan¬ 
nel. 

Another disc of movie themes from 
Enoch Light, in Command’s “Dimension 
3”—featuring a phantom centre chan¬ 
nel constructed by adding mono material 
to the stereo signals. As usual with 
Light records the arrangements are 
imaginative and the playing taut. The re¬ 
sult is equally suitable for dancing or 
pleasant listening. 

The tunes are “From Russia With 
Love,” “A Hard Day’s Night,” “Call Me 
Irresponsible,” “Tom Jones” (Main 


Theme and Love Song), “Fate Is The 
Hunter,” “I Could Have Danced All 
Night,” “Mondo Cane No. 2,” ‘The 
Seventh Dawn,” “All The Way Home,” 
“It Had Better Be Tonight” (from ‘The 
Pink Panther”), Love Theme from “The 
Carpetbaggers,” and “Sentimental Jour¬ 
ney” (“Ensign Pulver”). 

The recording quality is really excel¬ 
lent, with low noise and distortion as a 
result of recording the master on 35mm 
magnetic film. The three channel effect 
is used skilfully to make the music in¬ 
teresting, but it is not blatantly exagger¬ 
ated. 

Recommended. (J.R.). 

★ ★ ★ 

WORLD OF OPERETTA. Jon Weaving 
and Suzanne Steele Present Roman¬ 
tic Viennese Favourites. With 
Orchestra Conducted by Alan Bar¬ 
ker. Stereo, Crest CRT-12-SLP-016. 
(Also available in Mono). 

Interest: Operetta favourites. 
Performance: Good. 

Quality: Good. 

Stereo: Modest. 

Melbourne-born Jon Weaving, who 
has spent most of his time studying and 
singing in Europe, notably with Sir 
Thomas Beecham and the Sadler’s Wells 
Company, returned to Australia to star 
in the television series “World of Oper¬ 
etta,” for the Australian Broadcasting 
Commission. 

Suzanne Steele, South African by 
birth, enjoyed considerable success in 
the United States, and later in Europe 
with Sadler’s Wells, then came to Aus¬ 
tralia to co-star with Jon Weaving in 
the same operetta series. 

Crest made these recordings just prior 



If you buy just ANY needle 
—you could buy trouble! 


q EKCO-STYLUS is craftsman- 
built—not mass produced. 

^ EKCO-STYLUS brings your 
records to life* 

• EKCO-STYLUS guarantees 
satisfaction and After Sales 
Service. 

Full Range—Sapphire or 
Diamond. 

Available from all good 
Music Houses 
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Salient Features 


1. Studio Pickup Arm fully balanced 
vertically and horizontally mounted on 
a boll bearing in both directions. 

2. Stylus pressure adjustable from i to 7 
grams — finger tip control and indica¬ 
tor scale. 

3. Slide in Head with simple and effective 
cartridge mounting—accepts all cart¬ 
ridges with std. i" mounts. 

4. Four speeds with vernier speed control 
—speed can be controlled plus or minus 
3 per cent. 

5. Heavy duty — 4-pole — magnetically 
shielded motor—rubber mounted. 

6. Cast Duralumin turntable weighing over 
7lbs assures uniformly constant speed. 


7. Extremely light slide controls permit 
automatic operation without vibration— 
automatic cycle will operate as low as 
i gram stylus pressure. 

8. Triple function; Manual — Automatic 
single player and changer operation. 

9. New design spring and rubber chassis 
mounts eliminate possibility of feed¬ 
back. 

10. PRICES— 

1009 (without cartridge) £47 15 0 

1009/CDS (crystal cartridge & Sapphire) 

£53 12 0 

1009/DMS (magnetic cartridge & Diamond) 

£59 15 0 


Write for details 


FRED A. FALK & CO. PTY. LTD. 


28 KING STREET, ROCKDALE. PHONE LX4783 


Distributed by: N.S.W. and Victoria—all leading electrical homes 
QUEENSLAND—Ron Jones Pty. Ltd., 1-5 Merton Road, South Brisbane. 


S.A.—L. S. Wise Ltd., 
W.A.—Athol M. 


196 Gilles Street, Adelaide. 
Hill, 842 Hay Street, Perth. 
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to the return of the two artists to 
Europe. 

Jon Weaving is good; so, too, is 
Suzanne Steele except for one unfortun¬ 
ate tendency—in these tracks at least— 
to sing some of her top notes a trifle 
sharp. It’s a pity because, for anyone 
with a critical sense of pitch, it mars 
what is otherwise an excellent disc. 

The titles: “Love, What Has Given 
You This Magic Power,” “Beautiful 
Italy,” “Vilia,” “Te Quiero,” “Roses 
From Tyrol,” “The Flower Song,” “I 
Walked In A Blossoming Garden,” 
“Why Did You Kiss My Heart Awake?” 
“Lonely Serenade,” “Love Live Forever 
And Rule My Heart,” “Oh Maiden, My 
Maiden,” “Lover Mine.” 

On the technical side, Crest have done 
a good job of recording—not spectacular 
but nevertheless well balanced and free 
from background noise. (W.N.W.) 



MUSIC FOR ROMANCE —- The Mela- 
chrino Strings and Orchestra. RCA 
Dynagroove 12-inch stereo, LSP- 
2979. Also available in mono. 

Interest: Music for romance, dance. 
Performance: Swingin’, 

Recording: Excellent. 

Stereo Quality: Widespread. 

If you like the Melachrino Strings and 
Orchestra and are in the mood for quiet 
dancing or perhaps romancing, this re¬ 
cording would be a very apt companion. 
Quiet, restrained, but by no means dull, 
it flows brightly and effortlessly through 
the following list of tunes: 

“My Romance,” “My On e and Only 
Love,” “You and I,” “With Every Breath 
I Take,” “Be My Love,” “I’ll Always Be 
In Love With You,” “I’ll Take Rom¬ 
ance,” “Moonlight Becomes You,” “Isn’t 
It Romantic,” “Love, Your Spell Is 
Everywhere,” “Romance” and “If Ever 
I Would Leave You.” 

The featured instrumentalists are Sid¬ 
ney Sax on violin, Terence McDonagh 
on oboe. Alan Civil on horn, Ivor Bey- 
non on accordion, Don Lusher on trom¬ 
bone and Frank Horrox on piano. 

The recording is in the best Dyna¬ 
groove tradition, with very low noise 
and distortion, good response and tonal 
balance, and smoothly spread stereo. 
Recommended. (J.R.) 

★ ★ ★ 

BAROQUE MUSIC CONCERT. Karl 
Ristenpart conducting the Orchestra 
of the Sarre. World Record 12- 
inch stereo, STE-360. 

Interest: 18th century concert!. 
Performance: Restrained. 

Recording: Excellent. 

Stereo Quality: Smoothly spread. 
This should be quite an interesting 
disc for lovers of Baroque music, as 
three of the pieces featured are by little- 
known composers—J. A. Hasse, Bene¬ 
detto Marcello and J. J. Quantz. The 
other two are by the rather better-known 
“Red Monk”—Antonio Vivaldi. 

All five works are solo concerti. Those 
by Vivaldi are for bassoon and orchestra 
and guitar, viola d’amour and orchestra, 
the Hasse is for mandolin and orches¬ 
tra, the Marcello is for obqe and orches¬ 
tra and the Quantz is for flute and or¬ 
chestra. The program is thus a varied 
one. 

Karl Ristenpart and the Orchestra of 


BRITISH BIRD SONG 

A TAPESTRY OF BRITISH BIRD 
SONG. Recorded and Narrated 
by V. C. Lewis. Mono, HMV 
CLP-X723. 

Interest: British bird songs. 
Performance: Birds excellent, 

narration poor. 

Quality: Excellent. 

EMI present this as the first-ever 
full-length LP of British bird songs. 
In its 50 or more minutes of record¬ 
ing time it presents at kast as many 
species, including such well known 
avaian vocalists as the nightingale, 
blackbird, skylark, marsh warbler, 
blackcap, garden warbler, woodlark, 
robin, song thrush and tree pipit. 

The material comes from the tape 
library of Victor C. Lewis acknow¬ 
ledged, according to the jacket notes, 
as one of Britain’s leading bird re¬ 
cordists and a man who spends hun¬ 
dreds of hours seeking out and record¬ 
ing particular species under natural 
acoustice conditions “without the use 
of parabolic reflectors.” 

Some of the birds are illustrated 
on the front of the jacket, while the 
disc is accompanied by a four-page 


the Sarre play smoothly and with some 
feeling, but on the whole the atmosphere 
is one of restraint. The briskness and 
vivacity of the music is never quite evok¬ 
ed; the effect, while quite pleasant, is 
thus never fully satisfying. 

The soloists are not identified. 

The recording is of excellent quality 
and the stereo is spread smoothly be¬ 
tween the two channels. For those who 
would like to hear some music by less 
well-known Baroque composers, then, 
and who do not mind their Baroque a 
little subdued, a disc well worth con¬ 
sidering. (J.R.) 

★ ★ ★ 

BLACK DYKE MILLS BAND, Con¬ 
ducted by Geoffrey Witham and 
Guest Conductor Major C. H. Jae¬ 
ger, Mus.. Bac., L.R.A.M., 
A.R.C.M., p.s.m. Stereo, H.M.V. 
OCSD 1565. (Also Available In 
Mono OCLP 1787.) 

Interest: Band classic. 

Performance: Unexcelled. 

Quality: Excellent. 

Stereo: Excellent spread, definition. 




explanatory leaflet. The presentation 
is intended primarily as a sound 
documentary, to identify species and 
“bird talk” for those intending to 
make a serious study of the subject. 

Against this background, it is per¬ 
haps natural enough to have the 
recordist give his own commentary. 
But I'm afraid that Victor C. Lewis 
is no B.B.C. announcer and his speech 
mannerisms are a sure guarantee that 
the record will never find much 
acceptance on a simple entertainment 
level. 

As a matter of curiosity, I dug out 
my copy of HMV’s 10-inch LP “The 
Birds Around Us,” No. 1, The Birds 
Of Australia, ODL.P 7529. I liked the 
Australian birds at least as well; I 
liked Alec Chisholm’s commentary 
very much better, and I appreciated 
most of all the idea of running side 
two as a complete and unbroken bird 
chorus. As such, it's a happy sound 
around the home and it provides an 
intriguing background to a slide pre¬ 
sentation of open-air scenes. 

British birds? Australian birds. 
Take your pick. (W.N.W.) 

The name “Black Dyke Mills Band” 
is so well known that one is likelv to 
forget the fact that the “Black Dyke 
Mills” are actual textile mills in York¬ 
shire, operated by Messrs John Foster 
and Son Ltd.— and that the band is a 
factory band. 

But don't interpret this remark as any 
kind of write-down, because you’ll go a 
long way before you’ll hear a better 
band or better playing than is revealed 
on this disc. 

Their group work, as well as the 
efforts of the soloists, are alike outstand¬ 
ing — -as they need to be in a varied 
semi-classical program, which makes far 
more demands than the more common¬ 
place strict-tempo marches. If illustra¬ 
tion is needed, listen to the virtuositv 
displayed by Jim Shepherd in “Carnival 
Of Venice” and the massive complexity 
which concludes the “1812 Overture.” 

But all the tracks are good, the others 
being: “Knight Templar,” “Poet And 
Peasant Overture,” “Can-Can From Or¬ 
pheus In The Underworld.” “Thunder 
And Lightning Polka,” “The Mikado— 



MICROPHONES 

AND MICROPHONE INSERTS 


MIC 40 CRYSTAL. A sensitive crystal hand or desk 
microphone. 

IDEAL FOR TAPE RECORDERS. 

Frequency response . 30-6,000 c/s. 

Sensitivity .—50 dB ref. 1 V/dyne/cm. 2. 

Recommended load .4.7 M Ohm for above response. 

Price: £3/19/6. 

MIC 40 CERAMIC. A tropicalised version of the MIC 40 
with a ceramic clement. 

Frequency response . 30-6,000 c/s. 

Sensitivity . —62 dB ref. 1 V/dyne/cm. 2. 

Recommended load 4.7 M Ohm for above response. 

Price: £4/19 6. 

MIC 43 INSERT. This insert is fitted to MIC 40 and is 
available separately. Price: £2/15/6. 
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1 Pioneer SMB 161 stereo amplifier with f 

AM/AM SW tuners. Labcraft 605L ji 

turntable. All Balance tone arm with ADC = 

diamond magnetic cartridge; 2 Wharfedale = 

RS DD speakers — <£98. If you prefer | 

Labcraft 643 turntable with 
a ceramic diamond cart¬ 
ridge, the cost is only .. 


' u 1'IUU 

£86 


J Orpheus Silcx turntable. All Balance 

^ tone arm with ADC 770 diamond mag¬ 
netic cartridge £45/10/. Labcraft 650L 

turntable with all balance tone arm 

and ADC 770 diamond 
cartridge. The total price 

is only. 


£38 


3 Pioneer SMB 161 stereo amplifier AM/ 
AM/SW tuners. 11 watt per channel; 
Dual 400 hi-fi turnable; 2 Wharfedale 8in 

speakers. Total £85. If you prefer Dual 

1010 turntable with ADC 770 cart¬ 
ridge and 2 Wharfedale 

lOin speakers. The total 

is only.. • • 


£109 
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4 Sansui SM^4 stereo amplifier with AM/ 
AM SW/RM tuners. Labcraft 605L 

turntable with J. H. or All Balance tone 
arm with ADC 770 cartridge; 2 

Wharfedale lOin RS/DD - 

speakers. Total price is 
only. 


£139 


| C Leak stereo. 30 fully transistorised stereo | 
i amplifier. Labcraft 650L turntable, = 

§ J.H. tone arm ADC 770 ~ 

§ cartridge; 2 Goodmans lOin j► S 

= speakers. Total. *** 0 ^ * 


Labcraft 643 turntable with ceramic 


| Wharfedale RS/DD Speak¬ 
ers. Total. 


£36 


......... ..... 


*T New shipment of Pioneer tuner/ 
' amplifiers has just arrived. 

Prices are: SMB 161 at £56; SMG 204B 
at £76; SMQ at £88. 


O Armstrong 222 amplifier Garrard | 
® AT 6 turntable with Decca Deram dia- = 
mond needle; 2 Goodmans Twin Axiette f 
speakers or 2 Wharfedale RS 


DD lOin Golden 
Total. 


speakers. 


£109 


9 Armstrong 227 stereo integrated 
tuner amplifier; Dual 1010 turntable; 2 
speakers. il StL 

Wharfedale or Goodmans lOin dur fi 
speakers. Total. 
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TRUE FIDELITY being appointed sole agents for Australia of the world's best hi-fi stereo equipment made in 
England, offers to music lovers throughout Ausrtalia, hi-fidelity stereo amplifiers which can make it possible to 
achieve, in domestic surroundings, a standard of reproduction which is as close to live performance as present 
known techniques will permit. Write for full details and catalogue. Prices are most competitive. 

Here below are some technical specifications of these magnificent amplifiers. 

The amplifier and control unit figures given below generally refer to one channel only but these are. of course, duplicated on stereo 
models. With the exception of models 220 and 225 the audio specification refers to the overall performance and this should be borne in 
mind when comparing figures with amplifiers and control units quoted separately. 


AMPLIFIER & CONTROL UNIT SECTIONS 
(Models 222, 226. 227, 227M) 


Power Output 
Frequency Response 
Power Response 
Harmonic Distortion 

Hum and Noise 
Negative Feedback 
Output Impedance 
Transient Response 
Treble Control 
Bass Control 
Rumble Filter 
Input Sensitivity 
(Radio. Pickup. Tape) 
also on 226 only 
Tape Recording 


10 watts push-pull. 

30-20.000 c.p.s. plus minus ldB. 

35-20.000 c.P.s—ldB. 

Less than 0.5", at 1 K cs measured at 8 watts 
output plus minus ldB. 

55dB below' rated output. 

15dB. 

Alternative 4. 8- 16 ohms. 

Rise time 6 micro-secs. 

^ 15dB.— 12dB, at I0K cs. 

+ 12dB.— 12<JB. at 70 c.p.s. 

— 6dB at 35 c.p.s increasing at lower frequencies. 
80mV at 2 M ohms. 

3.5mV’ at 50K. 

500mV output. Low impedance. 


STEREO MODELS ONLY 

Crosstalk Better than 40dB. 

Channel Matching plus minus ldB. 

Balance Control Range of lOdB each channel 


220 STEREO POWER AMPLIFIER 


Power Output 
Peak Output 
Frequency Response 
Power Response 
Harmonic Distortion 

Hum and Noise 
Negative Feedback 
Output Impedance. 
Transient Response 
Crosstalk 

Channel Matching 
Mains Input 


Ultralinear. 12 watts per channel. 

25 watts per channel. 

15—22-000 c.p.s. plus minus ldB 
20—18.000 c.p.s.—IdB. 

Less than 0.1 % IK es measured at 12 watts 
output plus minus ldB. 

80dB below- rated output. 

2 9dB. 

Alternative 4. 8, 16 ohms. 

Rise time 4 micro-secs. 

!K cs—52UB. lOK/cs—40dB. 
plus minus IdB. 

A.C. 100—130 & 200—250 volts. 


AM TUNER SECTION 
(Models 223, 226. 227, 227M) 

Coverage Medium waveband 180—600 metres, 500—1650 

K es. 

Sensitivity 5 uV for 20dB quieting at 30% modulation. 

Intermediate Frequency 430 K cs. 

I.F. Rejection 60dB. 

I.F. Bandwidth. 2 to 8 K cs, automatically varying with signal 

strength. 

Filter Heterodyne rejection filter. 


. 225 STEREO PRE-AMPLIFIER 


Frequency Response 
Harmonic Distortion 
Crosstalk 

Channel Matching 
Balance Control 
Treble Control 
Bass Control 
Rumble Filter 
Treble Filter 
Tape Recording 


20—20.000 c.p.s. plus minus U1B. 
Less than 0.1% at IK cs 
IK cs—48dB. 10K cs—30dB. 

+ IdB. 

Range of — lOdB each channel. 

+ 12dB — lOdB at I0K cs. 

+ l5dB- lOdB at 70 c.p.s. 

Turnover 80 c.p.s 6dB per octave. 
Variable frequency and slope. 
400mV output. Low impedance. 


RECORDED MUSIC SALON 


23 COLLINS STREET 
MELBOURNE 


C. PINCZEWSKI 


TRUE FIDELITY Telephone: 63-6257 


WHOLESALE AND TRADE ENQUIRIES WELCOME 
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Selection,” “Chianti Song,” "Spanish 
Harlequin.” 

A trace of surface noise might be 
heard here and there in the quieter 
passages but this is of little significance 
in a disc which has so much to com¬ 
mend it in other respects. 

Virtually a “must.” (W.N.W.) 

★ ★ ★ 

DANCING IN THE BLUE ROOM. 

Leon Kelner—His piano and orches¬ 
tra. Festival 12-inch stereo, SDL- 

931,599. Also on mono, DL-31,599. 

Interest: Dance music. 

Performance: Imaginative. 

Recording: Excellent. 

Stereo Quality: Well spread. 

A record of dance music played so 
that all tunes don’t seem merely varia¬ 
tions on the one theme. Imaginative 
arrangements and brisk playing keep the 
music bright and prevent stereotyping. 
The result is music of wide appeal yet 
very suitable for dancing. 

The tunes are “Alley Cat,” “Ja-Da,” 
“Patty Cake Cha Cha,” “Satin Doll,” 
“Fascination,” “That’s A Plenty,” “Tail¬ 
gate Ramble,” “More,” “Just A Closer 
Walk With Thee,” “Mama’s Gone. Good- 
bve,” “Twelfth Street Rag” and “Yours 
(Quiereme Mucho).” 

The recording is excellent. (J.R.) 

★ ★ ★ 

HOT CANARY—Florian Zabach. Vir¬ 
tuoso violin solos with orchestra. 

Festival 12-inch stereo, SFL-931,584. 

Also on mono, FL-31 584. 

Interest: Popular violin. 

Performance: Bright, cheery. 

Recording: Very good. 

Stereo Quality: Average. 

Those who would like a recording of 
bright popular violin music could find 
few better than this one by well-known 
American violinist Florian Zabach. The 
playing is fine—although the orchestral 
backing is somewhat unimaginative in 
places—the recording is of high quality, 
and the tunes are well known: 

“The Hot Canary,” “Jalousie,” “Run¬ 
ning Off The Rails,” “Tea For Two," 
“The Funny Fiddle,” “Theme From 
Chopin’s Fantasie Impromptu,” “Red 
Wing,” “Jazz Legato-Jazz Pizzicato,” 
“Gypsy Fiddler,” “The Waltzing Cat,” 
“Plink, Plank, Plunk” and “The Happy 
Whistler.” 

Recommended. (J.R.) 

★ ★ ★ 

EVENING IN THE ISLANDS — The 

Maile Serenaders. Warner Bros. 

Vitaphonic 12-inch stereo. WS-1584. 

Interest: Hawaiian favourites. 

Performance: Smooth. 

Recording: Excellent. 

Stereo Quality: Well spread. 


r 


LESS FAMILIAR LABELS 

"Word" records are distri¬ 
bute! by Gospel Film Minis¬ 
try, of 181 Clarence St., 
Sydney and in other capitals. 
"Crest" records are produced 
by Sound and Film Enterprises 
of Australia Pty. Ltd., 92 
Waverley Rd., Malvern, SE5, 
Vic., with distributors in 
other States. 

"Argo" records are imported 
by Scala Record Import Co., 
Aldeson Building, St. Leon¬ 
ards, N.S.W. and distributed 
through record retailers. 


Those seeking a recording of Hawaiian 
favourites may well find their search 
ends with this disc, featuring the Maile 
Serenaders. The soloists ^>f the group 
are Gabby Pahinui on slack-key guitar, 
Eddie Kamae on ukulele, Kaipo Miller 
on bass, and Sol Kamahele, Eddie Pang 
and Barney Isaacs on guitars. 

The tunes they play are “Lei Of 
Stars,” “Hula Breeze,” “Soft Green 
Seas,” “Whispering Lullaby,” “White 
Ginger Blossoms,” “Evening In The Is¬ 
lands,” “Hana,” “Hawaiian Wedding 
Song,” “Pearly Shells,” “Blue Hawaii,” 
“Love Song of Kaula” and “Hawaii 
Calls.” 

The recording quality is excellent. 
(J.R.) 

★ ★ ★ 

SING ALONG WITH US! Big Ben 
Banjo Band with The Michael 
Sammes Singers. Columbia 12-inch 
stereo, SCXO-3521. Also on mono, 
330SX-1653. 

Interest: Singalong music. 
Performance: “Good-time” beat. 
Recording: Excellent. 

Stereo Quality: Widespread. 

A happy, “good-time” singalong 
record, this, with ragtime backing fur¬ 
nished by the Big Ben Banjo Band. 
The Michael Sammes Singers are per¬ 
haps not quite as tonally balanced a 
group as Mitch Miller’s gang, but they 
make very pleasant listening. 

The tunes presented are so numerous 
that I couldn’t possibly list them all 
here. Representative samples would be 
“Rise and Shine,” “Red Roses for a Blue 
Lady,” “Down In The Glen,” “Boomps 
A Daisy,” “Three Little Times,” “Girl 
Of My Dreams” and “When I'm Clean¬ 
ing Windows.’’ 

A fine disc for a party “warmer- 
upper,” a sing-along or just happy listen¬ 
ing. 

The recording quality is excellent, with 
smoothly spread stereo. (J.R.) 

★ ★ ★ 

HERE COMES THE BRIDE. Organ 
and Chimes. D r Norman S. Wright 
and Dr Charles S. Kendall. Stereo, 
Dot (Festival) SZL-931,538. (Also 
Available in Mono, ZL-31,538). 
Interest: Wedding music. 
Performance: For maximum effect. 
Quality: Average. 

Stereo: Sometimes exploited, some¬ 
times not. 

All that's missing here is the actual 
wedding party. While the invited guests 
are assembling, side 2 provides “Clair 
De Lune,” “Wedding Prayer” and “Lie- 
bestraum,” with generous tremulant — 
or is it vibrato—to match the sentiments 
and the tensions of the moment. 

Quick . . . here comes the bride . . . 
over to side 2. 

There’s a brief peal of bells, then a 
deluge of sound as the big 4-manual 
pipe organ peals out the “Bridal 
Chorus From Lohengrin.” 

While the register is being signed, 
organ and chimes offer “O Promise Me,” 
“I Love You Truly” and “The Lord’s 
Prayer.” 

Then the happy couple appear and so 
does Mendelssohn's Wedding March in 
another deluge of sound. And “deluge” 
is the right word, for this is a big organ 
with a big echo in a big Hollywood 
church. 

In short, it isn’t the kind of record I 
would recommend as an organ recital 
for organ lovers. It’s a record for ordin¬ 
ary lovers and one that might well be 
used in small churches, which would 


INNERBOND" 


(Regd.) 


BONDED 

ACETATE 

FIBRES 

for packing in 

SPEAKER 

ENCLOSURES 


A new resilient Bonded Wad¬ 
ding made from ultra fine 
Cellulose Acetate Fibres that 
gives high efficiency for 
Sound Absorption. 
"INNERBOND" is light, 
clean, dust free and easy to 
handle. Because all the fibres 
are bonded "INNERBOND" 
will hang as a "curtain" and 
will not fracture or break¬ 
down due to vibration. 

"INNERBOND" is odourless, 
highly resistant to attack by 
bacteria or fungus and is 
vermin repellent. "INNER- 
BOND" at 16 oz./sq. yd. has 
a nominal thickness of I" and 
at this density is recommend¬ 
ed as a packing in Speaker 
Enclosures for Sound Absorp¬ 
tion. 

If unobtainable from local 
Electronic Dealer 

For 1 sq. yd. as above semi £1-0-0 
For 2 sq. yds. as above send £1-17-6 
For 4 sq. yds. as above send £3-5-0 

Postage paid in Australia and Territories. 

To the Manufacturers: 

WONDER WOOL 

PTY. LIMITED 
87 JAMES STREET, 

LEICHHARDT, N.S.W. 

POSTAL ADDRESS: 

BOX 548 — G.P.O. SYDNEY 


Phone 56-2780 
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Tape your own 
Programmes 
Mono or Stereo 
with crystal-dear 



Britain’s finest Tape Recorders and Tape Decks 
designed for the Connoisseur. 



MARK 5 TYPE M. 

A semi-professional tape recorder giving mixing, 
superimposing, monitoring facilities. Separate 
amplifiers for recording and playback accurate 
level meter ensures unvarying quality recordings. 



STB! /S/2. 

Incorporates twin recording amplifiers-, twin replay 
pre amplifiers, half track mono stereo recording 
facilities; plus half track and quarter-track stereo 
facilities. Designed for use wth all makes of 
high quality amplifying and Hi Fi equipment. 



MARK 5, SERIES 2 TAPE DECK. 

Produced for the tape recording connoisseur, the 
Brenell Mark 5 Series 2 Tape Deck, with its 
skilful design and top flight engineering, is simple 
and reliable. Just two switches control Record. 
Playback. Wind and Rewind and a pause mechanism, 
plus a special switch for superimposing. Invalu¬ 
able for recording speech with music or for adding 
a musical background. The Deck is supplied 
fitted with either u or •? track stereo Erase and 
Record Playback heads. 



STEREO TAPE PRE-AMPLIFIER UNIT. 

Precision built and simplicity itself to operate, 
the pre amplifier is designed for use with the 
Brenell Deck or quarter and half-track stereo 
decks. it incorporates Ferroxcube Oscillator. 
4-speed Equalisation. Signal Level Meters and 
Gam Controls. Instantly it adds full stereophonic 
recording facilities to your existing stereo 
equipment. 


RCA OF AUSTRALIA PTY. LTD. 

An associate Company of Radio Corporation of America. 

SYDNEY: 221 Elizabeth Street. 61-8541 
MELBOURNE: 2 Stephenson Street, Richmond. 42-4586 
BRISBANE: 173 Ann Street. 2-7884 
PERTH: 280 Stirling Street. 28-5057 
ADELAIDE: Newton McLaren Ltd., Leigh Street. 51-0111 

MAIL THIS COUPON TO YOUR NEAREST RCA DEALER FOR BROCHURE OF ALL MODELS! 


Please send me detailed brochure on: 

Name 
Address 


□ 


Deck & Stereo 
Pre-amplifier 


□ 


Stereo Recorders 


□ 


Mono Recorders 

(tick as required) 


normally have to rely on a wheezy har¬ 
monium for the big occasion. And, 
after it’s over, the record can be placed 
“among my souvenirs.” 

Why hasn’t someone thought of this 
before? (W.N.W.) 

★ ★ ★ 

STAY AS SWEET AS YOU ARE. Wil¬ 
bur Kentwell at The Hammond Or¬ 
gan. Mono, Festival FL-31,644. 

Interest: Melodic popular organ. 
Performance: Smooth and bright. 
Quality: Excellent. 

Wilbur Kentwell. well known to me 
personally in earlier years, claims to be 
the first solo artist to have been featured 
on Australian microgrooves and the ar¬ 
tist with the most Australian albums to 
his credit. He is currently musical direc¬ 
tor of TV station QTQ-9 in Brisbane, 
featuring in five shows each week. 

Backed bv a small rhythm group, he 
plavs here music from the popular song 
writing team of Harry Revel and Mack 
Gordon. 

As in other albums T can recall, Wil¬ 
bur brackets four or five tunes in each 
of the twelve tracks, adding up to a lot 
of titles and certainly far too many to 
list. However, it makes for pleasant 
listening, of the rhythmic toe-tapping 
variety, with a strong temptation to sing- 
a-long with those tunes which one hap¬ 
pens to know — and surely most people 
are on fairly familiar terms with the 
Revel and Gordon melodies. 

One T can recommend, particularly if 
you have a weakness for well-plaved 
organ. (W.N.W.) 

★ ★ ★ 

THE VIRTUOSO RECORDER—Frans 
Bruggcn, recorder, with Janny van 
Wering, harpsichord. Universal Re¬ 
cord Club 12-inch mono, UC-651. 

Interest: Recorder music. 
Performance: Warm, bright. 
Recording: Excellent. 

A delightful disc for the recorder 
lover. Recorder player Frans Bruggen 
and harpsichordist Janny van Wering 
play five bright little works by 
eighteenth-century composers, giving 
them a bright and warm but by no 
means loose treatment. It makes most 
pleasant and interesting listening. 

The pieces are “Canonic Sonata in 
D Minor” and “Sonata in E Minor” by 
G. P. Telemann. “Sonata in G Major” 
by William de Fresch, “Sonata in F 
Major” by Jean-Baptise Loeillet, and 
“Sonata in G Major” by Francesco 
Maria Veracini. All lightweight and un¬ 
pretentious works, but most enjoyable. 

The recording is of excellent quality, 
with low noise and negligible distortion. 
The tonal balance is fine, while the 
harpsichord continue is neither over¬ 
powering nor too distant. 

Recommended in all ways. (J.R.) 

★ ★ ★ 

THE PLUSH PIANO of WINIFRED 
ATWELL with Quartet Directed by 
Cyril Bevan. Stereo. RCA 
LSL-1 01,595. (Also available in 
mono.) 

Interest: Winifred in different 

mood. 

Performance: Good. 

Quality: Good. 

Stereo: Modest. 

As the jacket notes point out, Wini¬ 
fred Atwell is so commonly associated 
with ragtime and honky-tonk that her 
ability as a melodic or “plush” pianist 
tends to be overlooked. 

This disc is intended as a reminder 
of the “other” Winifred and I imagine 
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that it will be welcomed warmly as such 
by her fans. She is supported, by the 
way, by members of her own group— 
guitar, percussion and bass—who remain 
modestly in the background for most of 
the time. 

The numbers, listed as Winifred 
“standards” are: “As Long As He 
Needs Me,” “Misty,” “Go Away, Little 
Girl,” “Portrait Of My Love,” “I Only 
Have Eyes For You,” “Birth Of The 
Blues,” “Exodus,” “Theme From Mondo 
Cane,” “I Believe,” “What Kind Of A 
Fool Am I,” “Smile” and “Cuando 
Calienta El Sol.” 

In the final analysis, it’s not quite as 
smooth and not quite as “plush” as 
some of the other big-name pianists who 
specialise in this kind of thing—but it's 
pleasant and listenable, nevertheless. 
(W.N.W.). 

* ic ★ 

FOLK SONGS OF THE NEW 
WORLD. The Roger Wagner 
Chorale. Mono, Capitol Encore 
Series ENC 9086. 

Interest: Folk songs. 

Performance: Good. 

Quality: Good. 

There’s not a great deal one can say 
about this disc beyond what is probably 
the obvious. The Roger Wagner Chorale 
is a well-disciplined group, with good 
voices available for the solo parts. As 
you would expect, they present here a 
pleasant and varied program of well- 
known folk songs: “Plack Is The 
Colour,” “Fve Been Working On The 
Railroad,” “Wayfaring Stranger,” 
“Cindy,” “I Wonder As I Wander,” “On 
Top Of Old Smoky,” “Shenandoah,” 
“Skip To Ma Lou,” “He’s Gone Away.” 
“Drunken Sailor,” “The Streets Of 
Laredo,” “Motherless Child” and “Blue 
Tail Fly.” 

Inevitably, with songs like this, you‘11 
find yourself making comparison with 
other performances of individual num¬ 
bers, but this doesn’t alter the fact that, 
as an overall program, this is good buy¬ 
ing at the Encore series price. (W.N.W.) 

★ ★ ★ 

BALLADS, BLUES AND BOASTERS 
—BELAFONTE. “The world re¬ 
flected m the songs of Belafonte.” 
RCA Dynagroove 12-inch stereo, 
LSP-2953. 

Interest: Harry Belafonte. 

Performance: Usual high standard. 

Recording: Excellent. 

Stereo Quality: Well spread. 

Another disc for Belafonte fans, this 
time a mixture of ballads, blues songs 
and “boasters.” The songs are perhaps 
not as well known as those on previous 
discs: 

“Tone The Bell Easy,” “Blue Willow 
Moan,” “Ananias,” “Boy,” “My Love 
Is A Dewdrop.” “Back Of The Bus,” 
“Pastures Of Plenty,” “John the Reve- 
lator,” “Four Strong Winds,” “Black 
Betty” and “Big Boat Up The River.” 

To my mind they are not of the same 
calibre as those usually presented by 
Belafonte, although he sings them with 
his usual warmth and sensitivity. The 
recording quality is excellent. (J.R.) 

★ ★ ★ 

MR NICE GUY—Perry Como. RAC 
Gold Standard Series 7-inch mono 
EP, 20,329. 

Interest: “Mr Nice Guy.” 

Performance: Smooth. 

Recording: Good. 

Another of RCA’s fine “Gold Stan¬ 
dard” series discs, this time featuring 
four songs by Perry Como. In his well- 
known and smooth style Perry sings “I 



SHURE CARTRIDGES HAVE BEEN ACCLAIMED 
AS THE BEST VALUE IN THE WORLD! 



THE POPULARITY OF SHURE CARTRIDGES 
HAS INCREASED THROUGHOUT THE WORLD! 


BIG SALES LOWER PRODUCTION COSTS! 
THIS MEANS A NEW LOW PRICE TO YOU! 



Shure M44-5, iS deg ree track¬ 
ing angle Tracking Pressure % 
to I'/j gram*. Reduced to £ 13 
also available M44-7 stereo- 
L.P. Cartridge £ 13 and Shure 
M44C 3 to 5 gram tracking 
pressure £ 13. 



Shure M55E, purity of sound. Shure V.IS Stereo dynetic cart- 
Tracking angle 15 deg., force ridge. Bi-radial elliptical stylus 
Va to l '/2 grams. Elliptical stylus, and 15 deg. tracking angle. 
£24/9/. £44/8/6. 
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% • EXTENDED HIGH FREQUENCY RESPONSE 


- REDUCED HEAD WEAR 

■ GREATLY IMPROVED SIGNAL TO NOISE RATIO! 


For the tape recording enthusiast who 
demands that "little extra”, SONO- 
COLOR magnetic tape has all the ans¬ 
wers. SONOCOLOR's exclusive heat 
treatment process gives unique flexi¬ 
bility and elasticity which resists break¬ 
age, is insensitive to temperature or 
extremes of humidity and closely follows 
head contours. A fine grain magnetic 
film is coated on the P.V.C. base by an 
exclusive SONOCOLOR production tech¬ 
nique, and then "super polished”. 
Throughout manufacturing SONOCOLOR 
quality control is extremely diligent. 



Now SONOCOLOR signal to noise ratio 
is better than ever — and you'll be de¬ 
lighted with the high frequency response 
of your new SONOCOLOR tape. At the 
same time head wear has been reduced 
considerably — actual laboratory tests 
reveal a reduction of up to 50% ! SONO¬ 
COLOR magnetic tape is available in 
three types:— Standard (50 microns), 
Long Playing (37 microns) and Double 
Play (26 microns). Reels are from 3” to 
9%” diameter — length from 150 ft. to 
3280 ft. Buy SONOCOLOR now — at 
good recording and high fidelity stores 
throughout Australia ! 


Here magnified six times is SONOCOLOR "super polished" 
recording tape. See how free SONOCOLOR is from all 
irregularities and blemishes? This is why SONOCOLOR 
gives better results I 


Australian National Distributors: 



Head Office: 28 Elizabeth Street, Melbourne, Vic. Tel. 63 8211, 63 8166 
Sydney Office: 26 Ridge Street, North Sydney, N.S.W. Tel. 92 3890. 


INTERSTATE REPRESENTATIVES: 

N.S.W.: Audio Engineers Plv. Ltd.. 342-344 Kenl Slreet. Sydney. Tel. 29 6731 
S.A.: Eilco Sales Ply. Lid.. 233 Rundle Street. Adelaide. Tel. 23 3450 
Q’land: Sydney G. Hughes, 154-158 Arthur St., New Farm, Brisbane. Tel. 58 1014 
W.A.: Athol M. Hill. 842 Hay Street. Perth. Tel. 21 7861 
Tas.: K. W. McCulloch Pty. Ltd., 109 York Street, Launceston. Tel. 2 5322 
A.C.T.: Australian Physical Laboratories. P.0. Box 225. Canberra Citv 
Tel. 4 3010 (Mr. J. E. Howe) 

N.T.: Pfitzner's Music House, Smith Street. Darwin. Tel. 3801 
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FRENCH MUSIC 



PANORAMA DE LA CHANSON 
FRANCAISE. Ten-Record Set 
in Cloth-Covered Box. Manu¬ 
factured in France by R.C.A.; 
Released in Australia Through 
“Readers Digest.” Dynagroove, 
Mono or Stereo. 

Interest: French songs. 
Performance: Consistently good. 
Quality: Good. 

Stereo: Average. 

For anyone with more than a 
passing interest in things French, this 
10-record set, the latest to be distri¬ 
buted here through the “Readers 
Digest’’ organisation, will be a source 
of continuing delight. 

Recorded and manufactured in 
France, it employs quite different 
packaging from the familiar Aus¬ 
tralian albums and some may like it 
better. The box is larger than the 
records only by its own th ckness, 
which means that it should fit most 
record shelves; the records them¬ 
selves are in separate jackets, which 
facilitates handling and makes it 
easier for individuals to read the 
titles and jacket notes. 

That is, of course, if you can read 
French. You’ll need to, because you 
won’t find too many English words in 
the generous notes. My own High- 
school French was just enough to 
give me a rough idea of what it was 
all about. 

But you don’t need to be bilingual 
to appreciate the colourful lass who 
adorns the box—or young either! 

The discs are generously filled with 
music, which adds to the already ex¬ 


cellent value of the set. To sum¬ 
marise the contents: 

Disc 1: The prosperous years, 
earlier in the century, when the spirit 
of France was free. 

Disc 2: The flippant years, between 
two world wars. 

Disc 3: L’Avant-Guerre. with no 
hint of the tragic war years which 
were to follow. 

Dies 4: The black years followed 
by the reawakening, to the accom¬ 
paniment of American chocolates, 
American cigarettes, American every¬ 
thing! 

Disc 5: An orchestral tribute to 
two queens of the music hall, Mis- 
tinguett and Edith Piaf. 

Dies 6: The poets, Bruant, Mont- 
matre—and others. 

Disc 7: Traditional French songs— 
of the provinces and, on side 2, songs 
beloved of children. 

Disc 8: Celebrated airs from the 
classics . . . “Clair de Lune,” “Bar¬ 
carolle,” “Mon Coeur S’ouvre A Ta 
Voix” (Samson and Delilah) and 
several others. 

Disc 9: Songs from French films 
of which “La Ronde” will probably 
be the most familiar. 

Disc 10: Songs from the Operettas 
—strictly French. 

The recordings are predominantly 
vocal and characterised throughout 
by superb diction. Quite apart from 
their entertainment value. I imagine 
that the whole set would be invalu¬ 
able as a teaching aid, especially in • 
view of the current emphasis on 
music in language tuition. 

Those teaching French in schools 
should make a particular point of 
hearing these discs. 

Technically, the pressings, are 
completely free from background 
noise and the sound quality is good 
—but I leave the adjective unquali¬ 
fied. Very occasionally, there are 
whisps of distortion on peaks and 
a certain vagueness about the stereo 
that recalls my refusal to rave madly 
about the earliest Australian press¬ 
ings—despite all the publicity, which 
is repeated here in French. 

But while avoiding the superlative, 

I insist that the discs are good and 
unbeatable value at the “Reader’s 
Digest” price. W.N.W. (“Reader’s 
Digest,” 86 Stanley Street. East Syd¬ 
ney.) 


Left My Heart In San Francisco,” “The 
Hawaiian Wedding Song,” “Days Of 
Wine And Roses” and “What Kind Of 
Fool Am I?” 

The recording quality is not outstand¬ 
ing, but quite good. An enjoyable little 
disc for Perry Como fans. (J.R.) 

★ ★ ★ 

IF YOU ARE BUT A DREAM—Mario 
Lanza. Orchestra conducted by Ray 
Sinatra. RCA Electronically Re¬ 
processed 12-inch stereo, LSC-2790. 
Also available in mono. 

Interest: Hitherto unrecorded Lanza. 

Performance: Inimitable. 

Recording: Very good. 

Stereo quality: Good imitation. 

Lanza fans will no doubt be most 
eager to buy this latest release by their 
late idol, a collection of previously un¬ 
available recorded pieces taken from his 
radio programs. Those who find that 
his sometimes frequent pitch inaccuracies 
mar a performance that they could 


otherwise enjoy will find this disc no 
different from his others, however. 

The tunes presented are “April In 
Paris,” “Time On My Hands,” “What 
Is This Thing Called Love?,” “Char- 
maine,” “A Little Love, A Little Kiss,” 
“If You Are But A Dream,” “Play, 
Gypsies—Dance, Gypsies,” “Where Or 
When,” “A Kiss In The Dark,” “My 
Buddy,” “You And The Night And The 
Music” and “Alone Together.” 

The recording is fine, with RCA’s 
electronic reprocessing giving a good 
imitation of stereo. (J.R.) 

★ ★ ★ 

MARIO LANZA In Opera. Mono 
45EP, RCA Gold Standard 20322. 

Interest: Lanza at his best. 

Performance: Excellent. 

Quality: Good. 

I’ve said so many unkind things about 
Mario Lanza’s recordings in the past 
that it’s only fair to be as equally out¬ 
spoken about this one — it’s a beauty. 



for cash 



LIST PRICES OF 
FAMOUS BRAND 

TARE 

RECORDERS 

More with trade-ins 


SALE 


RECONDITIONED 
TAPE RECORDERS 



Models include popular National, Sony, 
Akai, Phillips, etc. 

Prices from as low as 

£9 to £65 

all for 30/- deposit 
and easy terms. 



387 GEORGE STREET (2 doors from Kodak). 29 3371 

?01 


firrmriMiri: A—f m liq. July. 1965 
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Now \ 
available 
in Australia! 


The New 


CO-AXIAL HIGH FIDELITY LOUDSPEAKERS 


For the first time the outstanding “Studio Series” Celestion 
Loudspeakers are available to the Australian audio enthusiast 
and music lover. These are the speakers reviewers every¬ 
where have given “rave” notices —the speakers previously 
restricted to professional users. Both models feature co-axial 
treble and bass units with an electrical cross-over which gives 
smooth transition from low to high frequencies. Intermodula¬ 
tion is negligible. Frequency response is extremely wide — and 
worthy of the most advanced high fidelity system. Celestion is 
your introduction to a new era of sound reproduction. 

DeLuxe 

CX 2012 

12" Co-axial Loudspeaker 


CX 1512 

12" Co-axial Loudspeaker 


Overall Frequency Response 30 18.000 c s 
Power Handling Capacity 20 watts 

Fundamental Resonance 35 cs 

Cross-over frequency 4 Kc s 

Impedance 15 16 ohms 

Flux Density 17.000 Gauss 

Total Flux 180.000 Maxwells 

Hi-flex ‘free’ surround * two voice coils 
Compression horn loaded treble unit 
Pure electrical cross over * high frequency 
level control 

£29. lO. CL 

Speakers of equivalent quality and similar price in the United Kingdom cost at least 
50% more than Encel prices in Australia. Celestion frequency response is conser- 
atively quoted, in the best British traditions, and is not subject to the exaggeration 
usually found when speaker frequency responses are advertised. 


Overall Frequency Response 30 15,000 c s 
Power Handling Capacity 15 watts 
Fundamental Resonance 35 c/s 

Cross over frequency 4 Kc s 

Impedance 15 16 ohms 

Flux Density 13.000 Gauss 

Total Flux 80.000 Maxwells 

Plastaflex surround * two voice coils 
Compression treble unit 4 pure electrical 
crossover 


Australian National Distributors 
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Mario Lanza at his best, and a pleasure 
to listen to. 

“Uni Di All’Azzurro Spazia,” “Questa 
O Quella,” “Come Un Bel Di Di 
Maggio” and “La Donna E Mobile.” 

One for your collection. (W.N.W.) 

★ ★ ★ 

WHY THE POSSUM HANGS FROM 
ITS TAIL. Ron Gamack. Mono, 
45EP, Festival FX-10,858. 

Interest: Children's story. 

Performance: Exaggerated. 

Quality: Normal. 

Strictly for children. Simon the story¬ 
teller explains “How The Wattle Trees 
Blossomed'’ and “Why The Possum 
Hangs From Its Tail.” The inflection 
sounds a bit overdone to my very un- 
childlike ears, but the recording is other¬ 
wise okay. Best let the children decide 
about this one. (W.N.W.) 

★ ★ ★ 

I ESS PARKER SINGS About Daniel 
Boone, Davy Crockett, Abe Lin¬ 
coln and other Great American 
Heroes. R.C.A. Dynagroove 12- 
incli stereo, I.SP-2973. 

Interest: U.S. flag-wavin’ hero 

lyrics. 

Performance: Foot-tappin’ senti¬ 

ment. 

Recording: Excellent. 

Stereo Quality: Widespread. 

“What a Boone, what a do’er, what 
a dream-come-truer was he 1 ” and 
“Daniel Boone was a man!” thus 
sings Fess Parker, of Daniel Boone, 
Davy Crockett, “Abe” Lincoln and many 
more of the American heroes idolised 
in films, TV series and poo songs. The 
songs are as usual a suitable mixture 
of sentimental hero-worship and foot- 
tappin’ rhythmic zest. The lyrics are 
rather inane and childish but just 


i THIS MONTH'S 

LET’S DROP IN ON THE HAWES 
BAND. “Dinah,” “Travelling 
Blues,” “O Sole Mio,” “Ain’t Mis¬ 
behavin’,” “Caravan,” ‘ Blues From 
Black Rock,” “Struttin’ With Some 
Barbecue/’ “It’s A Long, Long 
Journey,” “Summertime,” “Beale 
St. Blues.” Crest, Mono. CRT-12- 
LP-009. 

Interest: Local jazz group. 
Performance: Very good. 

Quality: Good. 

1 he John Hawes group are a young 
band, both in the individual ages of the 
musicians and in the time they have 
been together, but their sound on this 
recording is that of a group with a 
mature approach to jazz. They seem to 
know the direction in which they are 
beading and the best way to get there 
with, perhaps, just a little experimenting 
along the way. 

This is not to say that the group is 
adopting some stereotyped style of jazz 
— quite the contrary. They seem willing 
to “have a go” at many different styles, 
all of which they play very well. On the 
majority of numbers on this disc, how¬ 
ever, they have a style of their own 
which is both distinctive end pleasurable 
to listen to. 

The one criticism I have, and it’s one 
which can all too often be levelled at 
Australian jazz groups, is the use of a 
band member on the vocals, in this case 
the group’s leader and trumpet player, 
John Hawes. John is a particularly fine 
musician but his vocals leave a lot to 
be desired. 
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dripping with sincerity, and Fess Parker 
sings them with appropriate conviction. 

The recording is excellent, making the 
disc eminently suitable as flag-wavin’ 

training for the kiddies. I can’t imagine 
any other use for it. (J.R.) 

★ ★ ★ 

THE HUMOROUS SIDE OF COUN¬ 
TRY MUSIC with HOMER & 
JETHRO. ‘Pore OP Koo-liger,” 

“Yaller Rose of Texas, You All,” 
“Cold, Cold Heart No. 2,” “Sixteen 
Tons,” “The Ballad Of Davy Crew- 
Cut,” “He’ll Have To Go,” “Your 
Clobbered Heart,” “Slow Poke No. 
2,” “Tennessee Border No. 2,” 
“Screen Door (Green Door).” “Un¬ 
happy,” “Homer ai d Jethro’s Pick¬ 
in’ Singin’ Medley No. 1.” R.C.A. 
“Camden,” Mono. CAL-768. 
Interest: Zany humour. 
Performance: Mostly good. 

Quality: Good. 

Homer and Jethro have been termed 
“America’s song butchers” and the term 
is a very apt one. Their standard tech¬ 
nique is to take a tune from the best¬ 
seller charts and make a parody of it, 
thus giving a sort of “instant relief” to 
those who are becoming a little tired 
of the original tune. 

In this latest disc they take a dozen 
old “Hootenany” favourites and produce 
modified versions, some of which are 
extremely amusing, some mildly funny, 
and one or two that just seem to “miss 
the boat,” at least as far as I am con¬ 
cerned. 

On the whole, however, it is an amus¬ 
ing disc and well worth the R.C A. 
“Camden” price if you’re in the market 
for some musical satires. The audio 
quality falls a little short of the “excel¬ 
lent” label but is still quite good. 
(K.W.J.) 


POPULAR JAZZ I 

Technically, the quality of this disc is 
quite a deal better than the first Crest 
records I reviewed but it is still a little 
behind the best efforts from other com¬ 
panies. In all, however, it’s a good 
disc and well worth the attention of 
jazz enthusiasts. (K.W.J.) 

★ * ★ 

LEADBELLY— The Midnight Special- 
16 historic blues and folk record¬ 
ings by the legendary Huddle Led¬ 
better and his 12-string guitar. 
RCA “Vintage Series,” Mono. LPV- 
505. 

Interest: Negro folk music. 

Performance: Typical Leadbelly. 

Quality: Standard— for 1940. 

Huddie LedbeUer (alias “Leadbelly”) 
was born around 1885, of Negro-Indian 
ancestry and grew up in the Caddo Lake 
district outside Mooringsport, U.S. A. 
The music of this area, at this time, 
was coloured largely by its African 
origin, being primitive and highly 
rhythmic, with free and improved 
melodies having few chords. 

Much of the rich heritage of Negro 
folk music which we know today evolv¬ 
ed from the work songs and field hollers 
of this period and Leadbelly, steeped in 
this music from early childhood, grew 
up to become one of its greatest and 
best known exponents. Such was the 
persuasive power of his voice that he 
twice sang his way out of prison and, 
in 1935, he became the subject of feature 
articles in “Time” and “Life” magazines, 
plus a filmed interview for the “March 
of Time” program. 


This particular recording was made at 
New York in 1940, some nine years 
before his death, and it is of great his¬ 
torical significance— besides being a fine 
collection of some of his best-known 
favourites. 

The disc has 16 tracks in all. some 
of the best-known being: “Easy Rider,” 
“Rock Island Line.” “Gray Goose,” “The 
Midnight Special,” and “Don’t You 
Love Your Daddy No More?” The 
audio quality is quite good, considering 
the time it was recorded. (K.W.J.) 

★ ★ ★ 

FOLK-DIXIE JAMBOREE, the Living 
Guitars plus a dixieland group of 
unknown origin. RCA “Camden” 
Stereo. CAS-801. 

interest: Unusual sound. 
Performance: Commercial. 

Quality: Good. 

Stereo: Separation emphasised. 

This could best be described as a disc 
for those with a passing or casual in¬ 
terest in dixieland and/or the recent 
folk music revival. There is certainly 
nothing on it for the jazz purist and 
those with a deep interest in folk music 
will be disappointed by the lack of 
vocals and a generally commercial, albeit 
an unusual sound. 

The audio quality of the disc is 
generally good although the surface 
noise on my pressing was slightly higher 
than the usual today’s standards. The 
stereo separation is emphasised, but 
often to very good effect. (K.W.J.) 

★ ★ ★ 

CHARLIE PARKER—HISTORICAL 
MASTERPIECES, Volume three. 
“Be Bop,” “Hot House,” “Hot 
House 2,” “Barbados,” “Groovin’ 
High,” “On A Slow Boat To 
China,” “Ocp Bop Sh’ Bam,” 
“Scrapple From The Apple,” 
M-G-M, Mono. M-G-M C-988. 
Interest: The “Bop'’ era. 

Performance: Typical Charlie Parker. 

Quality: Fair to good. 

These tracks were recorded at the 
“Royal Roost,” a flourishing New York 
jazz club of the la:e 40's, and some¬ 
times known as the “Metropolitan 
Bopera House.” The personnel featured 
are Charlie Parker (alto), Al Haig 
(piano), Tommy Potter (bass). Max 
Roach (drums), with Miles Davis play¬ 
ing trumpet on “Hot House” and Kinny 
Dorham playing trumpet on the re¬ 
mainder of the tracks. 

Most of the numbers are drawn from 
the early years of the “bebop" era and. 
typical of the style, they are played at 
a frantic, up-tempo pace. The general 
atmosphere, however, is far more re¬ 
laxed and intimate than many of the 
studio recordings made of this jazz. 
This is, in all, an historically interesting 
recording of a period in jazz which, al¬ 
though it occurred only a few short 
years ago, has now almost fallen into 
obscurity. 

Technically, the disc is slightly below 
today’s standards, but it would have 
been considered very good in the years 
1948-49, when it was recorded. (K.W.J.) 


WANTED YOUR RECORDS 

as trade-in on new records (many thousands 
to select f«om). tape recorders, pre-recorded 
tapes, etc. Catalogues. Price Lists avail. 

RECORD EXCHANGE SERVICE: 
7in. 1/6, 2/6; lOin LP. 4/6: I2in LP, 6/ ca. 

R. SWAP’S MAIL ORDERS, Record Dir., 
P.O. Box 265, Broadway, Qld. 
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51-3845 



136 VICTORIA ROAD, MARRICKVILLE, SYDNEY, 
AND 636 KING STREET, NEWTOWN-51-7008 

EVENINGS and WEEKENDS: "KALUA " Hilmo Street, Ccllaroy Plateau, XW5956 
DULWICH HILL, EARLWOOD, BUS STOPS AT DOOR, STOP No. 42 


T.R. 1934-35 


NEW POWER 
TRANSFORMERS 


NEW HEADPHONES 


21-vulve 10-channel V.H.F. Tran- 
ceivcrs, 100-155 megs.. 24-volt oper-; 

ation. New condition. With circuit. 1960 5in CRO. 5 17 

325 x 325 150MA . 4 15 

285 x 285 300 MA . . 7 7 

800V and 270 V 300MA 7 10 

240V-110V 1.3KVA Auto 10 10 


£15/17/6 


A C. D.C. MOTORS 

32V and 110V 
High Speed, Series Wound. 

1'8 h.p. motors. 

£1/17/6 

Post. N.S.W. 7 6. Interstate 12 6. 


AVO 

TUBE TESTERS 

Mutual Conductance Type. 

£25 


NEW VALVES 


6AM5 . 

. 7 

6 

6AM6 

. 7 

6 

6AL5 

. 7 

6 

6J6 

. 7 

6 

866A , 

. 15 

0 

813 

£3/10/ 

803 . 

£3 


3A4 

. 12 

6 

84 6Z4 . 

12 

6 

12C8 . 

12 

6 

1C6 

12 

6 

1.16 . 

. 12 

6 

3B7 . 

. 10 

0 

3D6 

10 

0 

304TH 

£1/10 

1 0 

2050 

£1 


IK7 . 

3 

0 

6J5 

9 

6 

6J6 

10 

0 

6J7G . 

7 

6 

KTW62 6U7 



7 

6 

1I>5 . . 

. 5 

7 

6F6 

10 

* 

F.F37 

. 12 

6 

5U4G 

12 

6 

6 \G7 

10 

0 

VT502 

12 

6 

IL4 

3 

0 

6K6 

. 7 

6 

A V11 

. 2 

6 

6K7 . 

3 

« 

12SJ7 

12 

6 

12SL7 . 

12 

6 

6SH7 

. 4 

t 

47 . 

. 12 

6 

843 

£1/10/0 

1629 . . 

. 3 

0 

1619 . 

£1 


RK75. 

10 

0 

723A 

. £3 


VR75/30 

. 15 

0 

RK84A 

. £3 


954 . 

5 

0 

VR103/30 

13 

0 

6AC7 

. 7 

6 

2X2.879 

. 3 

# 

6AJ3 

. 3 

6 

VR150/30 

13 

6 

6SA7, metal 7 

6 

12SJ7, metal 



12 

6 

6N7 . 

. 7 

6 

6\N3 . 

12 

6 

C A 19 . 

£5/3 

0 

3X4 

. 10 

0 

* s K5 

10 

0 

9006 

3 

0 


6AS7 . . 
CK1013 
F.K32 
809 

F.BC33 

6AG5 


£1 
13 
. 13 
17 
12 
9 


EL91 
EF73 . 
KF72 . 
EC70 . 
2C26 
RK34 . 
IN5 
1C7 . 

105 

IM5 

7C5 . . 
7W7 . 
12A6 
6C8 

VR65 . 

12SK7 

IT4 

6B.M8 . 

12BH7 
12AC7 . 
6111 8 . 
6BX6 
RI-27 
1616 
5Y4 
5X4 
2 A3 

807 . . 

5U4 

866 . . 

6X5 . . 

6SK7 

6SS7 . . 

CV1136 . 

CV1133 

CV1102 

5Z4 

6SF7 

6SG7 

6F6 

829B and 
Socket i 
6BY7 
1 603 

7N7 . . 
76 . . 

6G6 
6118 
CV63 
CV66 
6SN7 
6SJ7 . . 
12AT7 . , 
EF36 . . 
EF37 . . 

ECH 33 . 
E1IC33 . 
EF39 . 

6B6 
12BE6 
6K6 . . 

6AR6 . 
6BF6 


10 

4 

4 

4 
7 
7 
7 

5 
5 
£ 
* 
I 
5 
7 
5 
5 

10 

7 

7 

7 

7 

7 

15 

7 

10 

10 

£1 

£1 

10 

17 

7 

12 

12 

7 

7 

7 

10 

10 

10 

12 


150 x 150V 30 MA 
225 \ 225V 40 MA . . 
124V Doubler 300MA 
MOV Doubler 400 MA 
145V Doubler 450 MA 
150V Doubler 500 MA 
220V Doubler 600 MA 
310 x 310 170 MA 


1 7 
1 10 
3 7 

3 17 

4 17 

5 7 
7 7 

2 9 


Inverter Transformers 


12V 240V 60 Watt 
12V 240V 60 Watt 
12V 240V 100 Walt 
32V 240V 100 Watt . 


3 15 

3 15 

4 15 
4 15 


Vibrator Transformers 

6V 300V 125 MA. 4 7 6 

12V 325 V 125 MA 4 7 6 


5 Ohm. 

2000 Ohm . 

4000 Ohm. 

American Lightweight 

Australian DI.R. 

Dynamig Earpieces, pr. 

Post., 2 6 pr. 


100 NEW ASSORTED 
RESISTORS 

Mainly I.R.C., '/a, 1.2 Wait. 

04 Values. Vi ohm. to 10 megs, 

15/-, Post 2/6 

100 new assorted Condensers. 
Pa/per, Mica. Ceramic Metalcap. 
25 Values. 

£1/-/- Posl.. 2 6. 


l RELAYS 




6 6V, 3-pole Miniature . . 


15 

0 

0 1700 SPOT 


7 

6 

0 1300 SPOT 


7 

6 

• 500 x 500 SPOT 


7 

6 

• 12 volts, DPDT, 5 amp 

£1 

0 

0 

0 12 volts DPDT 


1.2 

6 

• lOOpf TX var. condenser* 


10 

0 

4 100 to 500 pf 3000v. var. 


10 

0 

• 500 to 2000 pf 750v. var. 


10 

0 

• Hi-speed Polarised relay 

£2 

10 

0 

0 400 ohm . . 

6 


12 

6 

* Lapel Crystal Mikes 


12 

6 

• Crystal Mikes with switch 


15 

0 

~ Telephone Pick-up Units 


12 

6 

® Contact Pick-up L'nits 


15 

0 

® IOOU'A Stereo Bal Meters 

£1 

15 

0 

• OIL FILLED 




CONDENSERS 



0 5mfd 600V . 


3 

6 

6 2mfd 600V 


6 

6 i 

t l mfd 600V. 


6 

6 

1 4mfd 600V 


6 

6 , 

6 4mfd 2.5K 

£1 

10 

0 

t lmfd 3000V 


17 

6 

.5mfd 5K, .1 5K, .1 3K AC 



{ .25 4K, .5 216K . . ea. 


13 

0 

5 4 mfd 3000 

1 

15 

0 

\ 2 mfd 3000 

1 

3 

0 

' l mfd 3000 . . . . 

1 

0 

0 

5 1.25 mfd. 6000v. . 

2 

5 

0 

mfd 4000 y.. 

1 

10 

0 

* 2 mfd. 2000v.. 


13 

0 I 

i 4 mfd. 1500r. 


15 

0 

) 1 mfd. 1500v. 


10 

0 

i 8 mfd. 600v. 


10 

0 

i l mfd. lOOOv. 

i 


10 

0 


6 
6 
6 

6 

. 10 
. 7/6 

. 7/6 

. 15/ 

. 7/6 

. 7/6 

. 7/6 

10 0 
7 6 

12 6 
10 0 


PYE REPORTER 

2-way Vehicle Band Transceivers. 
Ex Taxi Cabs. 

12 volt, 70 meg. Complete with 
valves and speaker. 

£16/17/6 

Air tested. Reconditioned with 
crystals to your frequency. 

£45/-/. 


WANTED 

» Communications Receivers. Test 
► equipment. P.A. Gear. Large or 
1 small surplus stock. Best prices. 
, Call, write or phone, any time, 


TRANSISTORS 

American Units. 

MT-71-OC71 . 7 

2N 174. 2 10 

2N 1442 . 2 5 

2N 441. 2 0 

High-powered units for 75-watt 
audio, 200-watt power units 
transistor ignition. 


T.B.Y. 

TRANSCEIVERS 

20 to 80 Megs. Battery Operated. 
4 Band units. Variable tuning. 

£14/17/6 

Complete with aerial. Headphones, 
microphone, Junction box, plugs and 
cables. 

£19/17/6 


NEW- 

BONDING TESTERS 

Evershed and Vignoles. Megger type 
To suit Auto or Aircraft 
industries 

£4/17/6 


NEW METERS 


50 Microamp, 3in 
10mA Centre Zero 

150-0-150 . 

100-0-100mA 
300-0-300niA 
0-60 amp, AC/DC 


£2 15 
1 10 
1 10 
1 10 
1 10 
1 17 


COMMUNICATIONS 

RECEIVERS 

B.28—CR100 

Current Navy Receiver 
6 Band .40 K.C. to 32 Meg. 

Variable Selectivity. 2 R.F. 

2 I.F. Stages. Crystal Gate Band 
Spread. New condition. Air-tested. 
Realigned 240V A.C. operation. 

£65/-/- 

AR7 RECEIVERS 

Air-tested, realigned. Perfect order. 

£57/10/- 


3BZ RECEIVERS 

AIR TKSTKI). PERFECT ORDER. 
6v. Operation. 6 Band. 

200 K.C. to 30 Megs. 

Ideal communications Receiver or 
mobile and small ships' use. 

£27/10/- 
A.M.R. 101 

V.W’.A. version of National H.R.O. 
and A.R.7. 

£57/10/- 


NEW C.R.O. TUBES 


GENEMOTORS 

Input Output 

600v 300mA New 


12v 

12v 500v 350mA 
12v 1200v 200mA . . 

24v 250v 100mA New 

24v 540v 200mA New 

24v 300v 250mA New 

12v 275v 110mA . 


£3 10 
£8 10 
£6 10 
£2 0 
£2 0 
£2 15 
£3 15 


3API-906 3in 

CV112 5in. 

VCR97 6in. 

ACR10/VCR 139A 3in 
C VI522 P/4in . 


£1 7 

£1 0 
£1 17 
£1 10 
£1 2 


APN1 
Transmitter Receiver 

Radio Altimeter. V.H.F. 14 Valve.! 
New Condition. 

£4/17/6 


NEW 

VACUUM PUMPS 

27 lb. Vacuum. 7 CF. per min. 

£3/17/6 


PILLOW PHONES 

Low Imp. VC Matchings. 
Ideal Hospitals, etc. 

17/6 each 


NEW 

COMMUNICATIONS 
RECEIVERS 
E.I.L. 401 

4 Band, 500Kc to 30 Megs. 
B.F.O. S. Meter. Noise I.lmiter. 
Band Spread. 240v A.C. 

£45/0/0 
E.I.L. 62A 

4 Rand, Band Spread, Amateur 
Receiver. 9 Valves. 550Kc to 30 
Megs. B.F.O. S. Meter. ANT. 

£72/10/0 

NEW GRAMO MOTORS 

4-speed 240 V.A.C. 3000 RPM 

£1/7/6 

NEW 3-GANG 
CONDENSERS 

300 PF 200 PF 60 PI 

7/6 

TV SAFETY GLASS 

19 in Moulded “Filter” Safety 
Screens. 

10 /- 

NEW ROTARY 
CONVERTERS 

160 watt, 50 Cycle. 

24v to 32v input. 

Output can be supplied 
for 50-110 or 240v 
as required. 

Suit radiograms, TV, Tape 
Recorders, Fluorescent Light*. 

£19/17/6 

450 Walt, as above. 

£36/17/6 
12 VOLT UNITS 

240V. 50 Cycle. 160 Watt. 

Will Operate TV Sets. 

£19/17/6 
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DOUBLE-BEAM 3in. SERVISCOPE 

Pictured is the type D52 Serviscope, a recent addition to the well-known 
line of oscilloscopes manufactured by Telequipment Limited of London. 
A dual-beam 5-inch instrument, the D52 features an improved Miller 
timebase and twin vertical amplifiers each having alternative sensitivity/ 
bandwidth combinations of lOOmV/cM at 6MC or lOmV/cM at 400KC. 


expansion of the trace for inspection of 
waveform detail. The timebase may be dis¬ 
abled to enable the X amplifier to be used 
for X-Y measurements, etc. 

Intensity modulation is possible via a 
terminal at the rear of the instrument. A 
timebase sawtooth is also available for use 
with sweep wobbulators. 

Tested in our laboratory the D52 proved 
to be a most convenient instrument to use. 
Front-panel calibration adjustments allow 
the user to maintain voltage and time 
measurement accuracy with a minimum of 
effort, while stability appears to be excel¬ 
lent. The construction is solid and the in¬ 
strument would be suited to light industrial 
applications. A well-made double-beam oscil¬ 
loscope for the laboratory, test room or 
service installation. 


'T'HE D52 is a compact and relatively 
A lightweight double-beam instrument, 
measuring only 8Iin x 9£in x 15in and 
weighing 241bs. The case is finished in pale 
green wrinkle enamel, with off-white front 
panels. A removable screen hood and 
graticule are fitted to allow for alternative 
camera fittings, and the case is provided 
with retracting tilting props for bench-top 
operation. 

Both vertical amplifiers are DC coupled. 
They are fitted with blocking capacitors at 
the input for normal AC measurements, 
with switches enabling the capacitors to be 
shorted out when the DC component is 
required. Nine-position attenuators with 
steps related by the standard 1:2:5 ratios 
give the amplifiers a minimum basic sensi¬ 
tivity of 50V/cM and present a constant 
input resistance of 1M. If further decrease 
in sensitivity is required external attenuators 
or divider probes must be used, and 10:1 
divider probes are available as accessories. 

A zener diode circuit within the instru¬ 
ment provides a 50cps square-wave signal 
of accurate 0.5V P-P amplitude for vertical 
amplifier and timebase speed calibration. A 
signal is also provided on the front panel 
for adjusting the frequency compensation 
of external divider probes. 

The timebase is a grid triggered Miller 
circuit driven by a bistable multivibrator. 
It has excellent linearity and triggering 
stability. Eighteen preset speeds are provided 
together with a vernier control for inter¬ 
polation. A triggering amplifier and Schmitt 
trigger allow mean-level or adjustable level 
triggering on either polarity of the input 
signal from either vertical amplifier. For 
signals above 1MC direct synchronisation 
is used. 


The D52 is available from the Australian 
An inbuilt TV sync, separator permits agents for Telequipment, Jacoby Mitchell 
reliable locking of video signals at line and and Co. Pty. Ltd., of 469-475 Kent Street, 
frame submultiples. An expansion control Sydney. The price is quoted as £168 plus 
is fitted to the X amplifier permitting a X10 sales tax where applicable. (J.R.) 


The Serviscope 
DS 2 double-beam 
ocilloscope, with 
the tilting props 
swung down for 
bench-top opera¬ 
tion. An accurate 
and versatile mea¬ 
suring instrument, 
sturdily made. 



l 


TRANSISTOR REGULATED SUPPLY 

Electronic Supplies recently sent for review the small variable power 
supply pictured below. Designated as model SE-100, the unit is of Japan¬ 
ese manufacture. It will deliver up to 20 volts DC at a maximum load 
current of 200mA, yet measures only 6in x 2£in x 3 3/8in. 


'T'HE SE-100 is housed in a sturdy plastic 
case. Output is taken from two screw/ 
banana socket terminals provided with stan¬ 
dard polarity colour coding. A 2in square 
meter is provided which may be switched 
to indicate cither output voltage (0-20V) 



or load current. The latter may be read 
on two current ranges, either 0-20mA or 
0-200mA. A potentiometer is used for out¬ 
put voltage adjustment, and is combined 
with the power switch. 

A small neon pilot is provided, and also 
a front-panel cartridge fuse. The latter is 
connected in series with the power trans¬ 
former secondary, being intended mainly as 
overload protection for the power transistor 
used to control output voltage. The neon 
pilot remains on in the event of a blown 
fuse. 

The performance claimed for the supply 
in the data sheet which accompanies it is 
rather optimistic for any supply of this 
type, and in fact appears to be in error. 
However, the actual performance is very 
commendable considering the small size and 
low cost of the unit. 

Tested in our laboratory the SE-100 was 


found to give up to 25V on open circuit, 
and more than 20V at 200mA. The recom¬ 
mended maximum continuous load current 
is 150mA, at which loading the unit remains 
at a comfortable operating temperature. 

After some 24 hours of operation feeding 
a resistive load taking 150mA at 20V the 
sample supply was observed to be barely 
warm. It did not rise appreciably in tem¬ 
perature after a half-hour of operation at 
200mA, and would thus appear to be con¬ 
servatively rated. 

The output ripple voltage was measured 
as lower than 2mV RMS under all load 
conditions, while the effective source resis¬ 
tance is approximately 27 ohms. Thus the 
SE-100 is very suitable for general experi¬ 
mental work, powering transistor circuitry 
and receivers, operating small relays, servic¬ 
ing use as an AGC bias box, developmental 
use as a DC supply for valve heaters, the 
charging of small accumulators or light 
electroplating and anodising. 

It would thus seem a very useful little 
supply, and one which represents very good 
value at the quoted price of £8/15/ plus 
121 per cent sales tax. Enquiries should 
be directed to Electronic Supplies, at P.O. 
Box 417, Darlinghurst, N.S.W. 
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BRIGHT STAR CRYSTALS 

FOR ACCURACY, STABILITY, 
ACTIVITY AND OUTPUT 

Our crystals cover all types and frequencies in common 
use and include overtone plated and vacuum mounted. 

Holders include the following: DC1L, F.T. 243., H.C.— 

6U., CRA., B7G., OCTAL, HC-18U. 

5.5 5.SMC 7V Sweep Generofer Crystals. 

£3/12/6 plus 12} P-c. to* 

100 KCS ond 1000 KCS. Frequencies Standard. 

Crystals £8/10/ each plus 121 P*r cent sales tax 

AUDIO ULTRASONIC AND SPECIAL CRYSTALS 
PRICES ON APPLICATION. 

The following fishing craft frequencies are available in F.T. 243 holders: 

6280, 4095, 4535, 2760, 2524, 2182, 4620, etc. 

Immediate delivery available for all above types. 

AMATEUR TYPE CRYSTAL 3.5 and 7 MC BAND 

Commercials — from £3/12/6 eoch plus 121 P« f ««*♦ soles tax. 

Amateur — from £3/-/- each plus 121 P®' «e«f foies fox 
Regrinds 37/6 each. 

Crystals for Taxi and Bush Fire Sets also Available. 

We would be very Happy to advise and quote. 

Representatives Aust. and New Zealand — Messrs. Carrel & Carrel , Box 2102 , Auckland 

Messrs Lawrence and Hanson 
Electrical (Vic.) Pty. Ltd., 
Messrs. A. E. Harrold Pty Ltd Messrs - Radio ^'^tribu- S6 Collins St., HOBART and 




Mossrs Atkins (W.A.) Ltd., 
894 Hay St., PERTH. 


123-125 Charlotte St., 
BRISBANE 


tors Pty. Ltd., 

175 Phillip St., SYDNEY. 


29 St. John St., LAUNCESTON 
Tasmania. 


"Contractors to Fede-al and State Government Departments." 

BRIGHT STAR RADIO 

46 Eastgate St., Oakleigh, S.E. 12, Vic. 57-6387 

WITH THE CO-OPERATION OF OUR OVERSEAS ASSOCIATES OUR 
CRYSTAL MANUFACTURING METHODS ARE THE LATEST. 


Every Switch-user wants 

ABSOLUTE RELIABILITY 



RELIABILITY has been carefully built-in to this wide-range of 
OAK, CUTLER-HAIVSIV1ER, NSF and other world-renowned designs 


More than 1,000 types available. Write for details of Rotary, push-button 

tyPeS ' l0 °' ha ‘f e ‘ rocker automotive, 

industrial and service approved types to: _ 



MANUFACTURERS SPECIAL PRODUCTS PTY. LTD. 

47 YORK ST., SYDNEY. 2-0233. 


MM A Aorw A 7rR (AUSTRALASIA) LTD. MELBOURNE 67 9161; HOBART 3 3836- NEWTO 

P^RTH^l 933?! AT^InYIw^a/lTD^'peRtI^.^Yo^OL LT ° BRISBANE ' 31 ° 3 <" CARLYlVT cTO 
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other 

new products... 



MINNESOTA MINING AND MANU¬ 
FACTURING (Aust.) make available the 
“Scotch” tape spool and clip-on filing cover 
pictured. The spool is fitted with solid side 
I cheeks and is provided with an automatic 
! self-threading clip system which grips the 
; .nd of the tape. The clip-on cover permits 
I spools to be filed vertically to conserve 
;pace while preventing dust contamination. 

Inquiries should be made direct to the 
above firm at 504-520 Pacific Highway, St. 
Leonards, N.S.W., or through audio dealers 

i 



FERGUSON TRANSFORMERS have re 
leased improved versions of their picture- 
tube brighteners type PF22I0 and PF2215 
(reviewed in the April 1964 issue). The 
new versions feature voltage taps which 
allow the user to select a boosted heater 
voltage of 7.5, 8.5 and 9.5 volts according 
to tube condition. Rapid tap changing is 
possible due to the use of a jumper lead 
and spring clip. Trade price for the PF2210 
(70 and 90 degree tubes) is 32/- plus tax, 
and for the PF2215 (110 degree tubes) 
35/5 plus tax. 

Inquiries and requests for further data 
should be directed to Ferguson Transform 
ers Pty. Ltd.. 331 High Street. Chatswood. 
N.S.W. 



W ATKIN WYNNE announce to the 
trade the availability of a “Jabel” insulated 
4-inch test probe case. The new probe has 
similar polysterene end mouldings to previ¬ 
ous probes and uses the same probe tip as 
before, but the casing is of fibre tube to 
permit the probe to be used in confined 
chassis situations without the risk of shorts 
or user shock. A 0.002in. shim brass shield 
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liner is supplied to allow the probe interior 
to be shielded. 

Trade price is quoted as 20/ plus tax, and 
inquiries should be made through the trade 
houses. 



BROADWAY ELECTRONICS make 
available a wide range of photo-etched and 
anodised front panels for our recent pro¬ 
jects. Those shown are for the recent series 
of Playmaster Tuner-Amplifiers (106, 107, 
108). Also sent for our inspection were 
panels for the Playmaster 110 Tape Ampli¬ 
fiers, which are copies of our original 
panel layout (as published on p. 62 of 
May), with dark brown lettering on a 
silver-grey anodised background. All pan¬ 
els are examples of line photo-etching 
and the hole punching is commendably 
accurate. 

Inquiries should be directed to Broadway 
Electronics, cnr. City Road and Broad¬ 
way, Sydney. 



R.C.S. RADIO have announced the re¬ 
lease of printed wiring boards and kits for 
a modified version of their small 1-watt, 
4-transistor complementary symmetry audio 
amplifier suitable for mounting on 
the chassis of receivers, tape recorders and 
other equipment. The modified board is 
designated as No. 664A. 

Inquiries to R.C.S. Radio at 651 Forest 
Road, Bexley, N.S.W . 



JACOBY MITCHELL handle the well- 
known “Sony” line of transistor radios, 
tape recorders, television receivers, record¬ 
ing tapes and accessories. Illustrated are 
the two-speed tape deck No. TC-263D and 
the matching recording amplifier unit No.. 


SRA-3, which were sent to our laboratory 
for review. 

The TC-263D tape deck is a single-motor 
deck providing the tape speeds of 3£ips 
and 7iips. It takes 7in spools and may 
be used either vertically or horizontally — 
spool locking caps are provided. A three- 
digit tape position indicator is provided, 
and supplied with the deck are head lead 
connectors and a spare capstan pinch roller. 
Three four-track stereo heads are fitted, 
being a 4.5K (1KC) replay head, a 45 
ohm (1KC) record head and a 7.5 ohm 
(100KC) erase head. A data sheet accom¬ 
panying the deck gives full details for 
matching to suitable amplifiers. 

The SRA-3 recording amplifier may be 
used with the tape deck. It offers full 
stereo/mono recording channels, but no re¬ 
play section. Mixing between microphone 
and pickup/radio inputs is possible. 

Both the TC-263D deck and the SRA-3 
amplifier appear to be well-engineered, 
high performance products. 

Price of the deck is quoted as £50 
retail, and of the amplifier £65 retail. 
Further information may be obtained from 
Jacoby Mitchell and Co. Pty. Ltd., of 469- 
475 Kent Street, Sydney. _ 



ASTRONIC IMPORTS are Australian 
agents for the “Sonalert" range of audible 
indicators, a sample of which is shown 
above. Made by Electropac Inc., of New 
Hampshire, U.S.A., Sonalert indicators 
mount on a panel or baffle and when 
energised emit a 2.5KC or 4.5KC audio 
note. They contain a transistor oscillator 
and piezo-electric transducer, and are avail¬ 
able in models operating from 6-28VDC 
and 110VAC. Overall size is 2 3-16in long 
by 1 ll-16in diameter, with a 1 l-8in 
diameter panel mounting hole. 

Tested in our laboratory the sample 
emitted a strong 2.5KC note (quoted as 
80dB unbaffled) and exhibited a fast re¬ 
sponse (quoted as 50uS for full output). It 
would seem ideal as a fault or danger 
alarm, or as a signalling or monitoring 
device. 

Prices range fr^m 39/8d to 197/7d, de¬ 
pending upon rr odel and order quantity. 
Further details from Asironic Imports at 
121 Crown Street, East Sydney. 



HEATING SYSTEMS recently sent for 
our inspection the etched front panels 
pictured above. The large panel is for the 
“Deltahet” Communications Receiver de 
scribed in September-October 1964, while 
the two smaller panels are for the Pro¬ 
tected 20K/V Multimeter of May- 
July 1964. All panels are finished 
in lacquered brushed aluminium, with col¬ 
our coded lettering on the multimeter panels 
and accurate punching. They have been 
available now for some time. 

Inquiries may be made direct to Heating 
Systems Pty. Ltd., at 97 Marriott Street, 
Redfern, N.S.W., to their agents or through 
the usual trade suppliers. 


FIDELITY 

DURABILITY 

RELIABILITY 

FACILITY 

VALUE 


VORTEXION 



FIDELITY to ensure that the re¬ 
cording is an unchanged copy 
of the original. 

DURABILITY to ensure that 
FIDELITY is long lasting. 

RELIABILITY to ensure FIDELITY 
and to eliminate failures. 

FACILITY to ensure FIDELITY 
by monitoring whilst record¬ 
ing or to make multiple re¬ 
cordings, etc. 

VALUE compare what you pay 
with what you get! 

VORTEXION 
THE FIKEST IH ITS CLASS 

WVA Mono .... £172/2/6* 

WVB Mono .... £202/10/0* 

CBL Stereo .... £225/0/0* 

* includes Sales Tax 


To: LEROYA INDUSTRIES 
PTY. LTD. 

672 Hay Street, 
PERTH, W.A. 

Please send me free details 
and specifications of VORTEX¬ 
ION. 

Model . 

Name . 

Address . 
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BARGAINS IN STEREO • TAPE RECORBERS 
RADIOS AND RADIOGRAMS .... 


UNMARK 14 WATT STEREO AMPLIFIER . 16 CHS 

PIONEER SMB 160, IS Wall STEREO AMPLIFIER £52/10/0 
Record Player Motor and Pick Up Monaural £5/19/6 

SAME AS ABOVE IN STEREO . £6/19/6 

STEREO PICK UP ARMS . £1/19/6 

RECORD PLAYER A.C. Complete with amplifier. Re¬ 
duced from 19 gns.£12/19/6 

EXTRA SPECIAL: 8 Transistor Portable or home radio 
reduced from £30/9/0 to £14/19/6 


Transistor Car Radios. Usual Price £37 16/0. Our Price 
£25/0/0. 

Broadcast Stereograms. Usual Price 69 gns. Our Price 
49 gns. 

Dua! Wave Stereograms. Usual Price 79 gns. Our 
Price 59 gns. 

Tape Recorders Transistor. Usual Price £19/19/0. Our 

Price £11/19/0. 

Monaural Record Changers. English Make £9/19/6. 
Stereo Record Changers. English Make. £10/19/6. 
A.C. Operated Tape Recorders. Really good quality. 
English. 49gns. Reduced to 39 gns. 

2 Way Intercom System. Worth £8/10/0. Reduced to 
£4/10/0. 

Eleco 1001 Kit. An educations kit from which 8 circuits 
can be constructed £5/19/6. Reduced to £4/5/0. 
Eleco 1002 Kit similar to 1001 hut 20 circuits can he 
built. Usually £9/19/6. Reduced to £8/17/6. 

Chieftain 4 watt Amplifiers with tone control suitable for 
P.A. Work and reproduction of records, etc. £12/19/6. 
Reduced to £9/10/0. 

2 Cell Torch with Batteries. Standard size. 7/6. 

5 Cel! Torch with Batteries. 15/6. 

Electric Lantern with Battery. 2.000ft Beam. £1/7/6. 



ELECTRICS 


260 SYDNEY ROAD, COBURG, VICTORIA 


NO PARKING WORRIES 
FREE CUSTOMERS' CAR PARK 
TELEPHONE 36-3638 



Retail Price £15.0.0 (inc. Tax). Postage 5/- extra. 


Voice Coil Impedance: 8 Ohms only. 

Minimum Resonance Frequency: 60 c/s ± 20% 
Reproduction Frequency Band: 60 to 15,000 c/s. 
Maximum Input: 12 W. Rated Input: 8 W. 

Aver. Tone Level: 92 db. Reverb. Time: 1.7 secs. 
Nominal Diameter: 8 ins. Height: 10 ins. 


Available from your retailer 

Sole Australian Agents 
H. ROWE & CO. PTY. LTD. 

MELBOURNE BRISBANE SYDNEY 

HOBART ADELAIDE PERTH 


"ELEGA" MODEL 20-RE 
Reverberation Speaker 

The “ELEGA” Model 20-RE is a unique (patent 
applied for) way to add reverberation to either mono 
or stereo Hi-Fi systems without the use of a separate 
and expensive reverberation amplifier. 



























Careers in Electronics — Symposium 

High School students were the guests at a recent Symposium sponsored 
by the Institution of Radio and Electronics Engineers—Sydney Division. 

By Pierce Hecaly, VK2APQ * 


QN Tuesday evening, May 25, nearly 800 
High school students, some accompan¬ 
ied by their parents or teachers, were the 
guests of the Institution of Radio and Elec¬ 
tronics Engineers, Sydney Division, at the 
Science Theatre, University of New South 
Wales, Kensington. 

The symposium “This Is Electronics” was 
designed to illustrate to students interested 
in physics, mathematics or allied subjects, 
the many opportunities in the field of elec¬ 
tronics. 

Five speakers, all leading figures in their 
pacticular fields, gave a most enlightening 
insight into the ever growing part electronics 
is playing in everyday life. 

Mr M. H. Meyers, O.B.E., M.I.R.E.E. 
(Aust.), discussed the transition from the 
early instruments and methods used in navi¬ 
gation, when man first set out to explore 
the earth, to the present day highly com¬ 
plex methods where electronics play a very 
important part. 

Confining his remarks mainly on the sub¬ 
ject of air navigation, he gave some of the 
more important details of the various aids 
used by the high-speed aircraft of today and 
briefly touched on the requirements for the 
future. 

The Doppler system was demonstrated 
with actual equipment used in an aircraft 
and, by simulating a flying condition, gave 
a realistic picture of the system in operation. 

Several newer developments currently 
being type tested were also mentioned. 


in a recording studio and how realistic 
recordings can now be produced of a large 
orchestra, players on a stage, and every-day 
sounds. All of which, the speaker pointed 
out, was due to the electronic techniques 
that had been developed over the last few 
years. 


Dr H. R. Bailey, M.B., B.S., D.P.M. 
(Univ. of Sydney), spoke on the revolution 
that electronics is causing in medicine. He 
explained how a radioactive substance in¬ 
troduced into a patient’s bloodstream could 
be traced through the body and demonstrat¬ 
ed a piece of equipment used for that 
purpose. 

Modern electronic equipment, such as 
the electro-encephalograph — used for re¬ 
cording small electrical pulses generated in 
the brain — electro-cardiographs, and pace 
makers to stimulate the function of the 
heart, were among the electronic aids now 
available to medical science. 

Also mentioned was electrical therapy 
which induces sleep and the laser beam for 
the treatment of detached retina in the eye. 


Mr W. W. Honner, B.Sc., M.E., F.I.R.E.E. 
(Aust.), M.I.A. (Aust.), discussed various 
aspects associated with electronic engineer¬ 
ing as applied to space research. 

He pointed out that placing a man in 
orbit around the earth and bringing him 
back safely demanded the highest efficiency 
in electronic equipment. Without this equip¬ 
ment it would not have been possible to 
achieve the results of recent years. 

A number of colour slides were screened 
of the installation at Carnarvon in Western 
Australia including the antenna systems used 
for tracking and communication with the 
recent American space flights. 

A colour film explaining the preparations 
and the functions to be performed by an 
American spacecraft, being planned for the 
Apollo Project of placing a man on the 
moon by 1970 concluded an interesting 
discussion. 

The wide range of subjects discussed gave 
those present some idea of the field elec¬ 
tronics play in everyday life. The interesting 
brochure given to each guest will no doubt 
assist many in deciding what phase or field 
they will seek for a career and livelihood. 

The youthful audience which included a 
large percentage of girls, showed their 
appreciation of the evening’s proceedings by 
a very resounding round of applause. 

Full information regarding careers in elec¬ 
tronics is available from the Head Office 
of the Institution of Radio and Electronic 
Engineers, 157 Gloucester Street, Sydney, 
telephone 27-1039, and from Division Offices 
in every State capital city and in Canberra. 
Newcastle and Launceston. 


| WIRELESS INSTITUTE ACTIVITIES 


Mr R. D. Boadle, B.E.E., A.S.T.C., 

F.I.R.E.E. (Aust.), presented an interesting 
discourse on communications. Mention was 
made of the improvements that had been 
made in recent years in the various forms 
of communications and how electronic 
engineers had used new techniques to greatly 
increase the traffic that could be handled 
over various types of circuits. 

To illustrate the advances made in recent 
years, a hypothetical telephone call from a 
home in Sydney to somewhere in America 
traced. It was pointed out that this link 


was 

used not only the normal familiar telephone _ _ ___ w __ __ 

cirucit at each end but many thousand miles a Circuits HandbookrCommunicarions^ Re 


Following a request from the American 
Radio Relay League, The Wireless Institute 
of Australia have agreed to handle sub¬ 
scriptions for the A.R.R.L. Magazine QST. 
This request was the result of the A.R.R.L. 
no longer accepting associate membership 
through bookstalls. 

The subscription has been set by the 
A.R.R.L. at two pounds fourteen shillings 
per year. 

Those who wish to commence subscrip¬ 
tion should send their cheque to:—Business 
Manager, A. Seedsman, 49 Cookson Street, 
Camberwell, Victoria. 

Non-members of the W.I.A. may also 
avail themselves of this service and expiry 
notices will be sent out in the usual manner. 

Sample copies of Radio Society of Great 
Britain publications have been circulated 
to all Divisional Secretaries. These include 


of undersea cable and microwave radio 
links. In addition a large number of sim¬ 
ultaneous conversations could take place 
over the same circuit. 


Mr J. E. Benson, B.Sc., M.E., 
S.M.I.R.E.E. (Aust.), M.I.E.E., A.M.I.E. 
(Aust.), gave a most interesting demonstra¬ 
tion of high-quality electronic audio equip¬ 
ment. 

The demonstration was made most realist¬ 
ic by using for comparision, an early 1920- 
type gramphone and a vintage recording of 
a well-known operatic aria. The same aria 
was then played from a modern recording 
over a high-quality amplifying system. 

Several stereophonic recordings were also 
played illustrating how effects can be created 


*News and notes of Divisional and Club 
activities, submitted for inclusion in 
these columns, should be forwarded 
direct to Pierce Healy, 69 Taylor St., 
Bankstown, N.S.W. 


ceiver Handbook, Sideband Handbook, and 
the “G“ Call book. 

For the small cost involved, these pub¬ 
lications contain a wealth of information 
and are well worth a place in any amateur’s 
library. Further details can be obtained 
from Divisional Secretaries. 

NEW SOUTH WALES DIVISION 

To bring the Divisional Council up to 
full strength John Bennett VK1ZJB was 
co-opted to fill the vacancy which existed 
following insufficient nominations being re¬ 
ceived. John will be responsible for the 
ma'ntenance of records of divisional pro¬ 
perty and equipment. 

Another vacancy was due to Ray Biddle 
VK2DB being forced to withdraw for 
health reasons. Frank Pearson VK2ACQ 
has been co-opted to fill the position. Frank 
is well known as supervisor of the slow 
morse practice sessions. 

A good attendance at the May general 
meeting heard another interesting lecture 
by Joe Reed VK2JR on the subject of 
“Whistlers”. With his entertaining manner 


and a number of illustrative charts, he 
traced the history of observation of this 
phenomenon, giving details of the cause 
(propagation via the Van Allen belt) and 
tne latest experiments with a 21-mile long 
antenna laid on a 9,000-foot high ice cap 
on the Antarctic continent. 

AMATEUR GUIDE HANDBOOK 

This publication by the New South Wales 
Division, compiled by Tim Mil s VK2ZTM, 
contains 48 separate articles. It covers many 
subjects, with hints and information on the 
construction of various pieces of equip¬ 
ment. The pages are quarto size on a loose 
leaf system in a hard folder cover. Addi¬ 
tional sheets appearing in the VK2-VHF 
Newsletter or additional sections to be made 
available from time to time can easily be 
added. 

The cost is 10/ and can be obtained by 
forwarding that amount, which includes 
postage to:—“Amateur Guide” Wireless 
Institute Centre, 14 Atchison Street, Crow’s 
Nest, N.S.W. Cheques to be made pay¬ 
able to the W.I.A. 

HUNTER BRANCH 

The May meeting of the Hunter Branch 
welcomed a visitor from Western Australia 
who was the lecturer for the evening. He 
was Alyn Maschette VK6ZDM who is now 
stationed at the Williamtown air base. 

Alyn spoke about the W.I.A. and 
Amateur Radio in VK6, colouring his re¬ 
marks with many wonderful stories about 
hidden transmitter hunts and field days 
“in the west.” 

A good attendance of 30 members, in¬ 
cluding several visitors, heard the hair rais¬ 
ing exploits of the W.A. boys. It was pleas¬ 
ing to see several younger enthusiasts at 
the meeting, including two boys from the 
Technical High School, Neil Kilgour and 
Frank Cottrell. The Hunter Branch extends 
a welcome to any members of School Radio 
Clubs or any students who might wish to 
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YOU CAN LEARN 

AMATEUR 

RADIO 

IN YOUR SPARE TIME 

If you’re an amateur radio enthusiast you’ll 
enjoy Stott’s practical Correspondence Course. 
Students study clear easy-to-follow lessons 
under the guidance of a highly qualified radio 
engineer. The Course incorporates the latest 
advances in the application of electronics to 
the design, construction and operation of 
modern radio receiving apparatus. 

Mail the coupon and Stott’s will send you 
full details of this excellent course. 


Stotts Correspondence College 


15V Flinders Lane. Melbourne; 383 GeorRC 
Street. Svdnev; 290 Adelaide Street, Brisbane; 
45 Gilles Street. Adelaide; 1130 Hay Street. 
Perth. 

- -POST THIS COUPON- - 

To Stott's; Please send me, free and without 
obligation, full particulars of your Correspon¬ 
dence Course in Radio for Amateurs. 


Name 


Age . (K.A.76S) 


Wireless Institute of Australia. 

Victorian Division. 

A.O.C.P. CLASS 

commences 

MONDAY, 2nd AUGUST, 1965 

Theory is held on Mondav even¬ 
ings, and Morse and Regulations on 
Thursday evenings from 8 to 10 p.m. 

Persons desirous of being enrolled 
should communicate with— 

Secretary W.I.A., Victorian Divi¬ 
sion, P.O. Box 36, East Melbourne 
(Phone: 41-3535. 10 a.m. to 3 p.m.), 
or the Class Manager op either of the 
above evenings. 


attend the monthly meetings. Meetings are 
held on the first Friday of each month, 
excluding January, and generally are held 
in Room 6, Clegg Building, Technical 
College, Tighes Hill, Newcastle. 

John Boyd VK.2ZBD, the most recently 
licensed amateur in the area is having a 
good deal of success on the VHF bands. 
He may be heard regularly on two metres 
and welcomes contacts. Fred Overvliet, who 
has been recently awarded his L.A.O.C.P. 
is to take out his limited call soon. Later 
he intends sitting for the morse examina¬ 
tion to convert to the full ticket. Fred is 
a teacher on the Science Staff at the Boys’ 
Junior High School at Broadmeadow and 
has been responsible for introducing a num¬ 
ber of young people to radio activities. 

The Y.M.C.A. at Maitland is in the pro¬ 
cess of forming a Radio Club under the 
leadership of Dick Brownell and Harry 
Sinclair. These gentlemen recent y paid a 
visit to the Westlakes Radio Club and went 
away suitably armed with literature and 
ideas for the new club. 

There is also a possibility that a club 
may soon be formed in Scone and any help 
in the form of radio parts, books or maga¬ 
zines should be addressed to M. Francis, 
Hill Street, Scone, who will arrange for its 
distribution. 

Even though it is still winter, prepara¬ 
tions are being made for the Hunter Branch 
Spring Field Day which is traditionally 
held during the holiday weekend in Octo¬ 
ber. Now is the time to get out that disused 
gear and give it a final run in preparation 
for this event. 

The next meeting of the Hunter Branch 
will be held in Room 6, Clegg Building, 
Newcastle Technical College, Tighes Hill 
on Friday August 6. Lecture details for this 
evening may be heard on the Hunter 
Branch broadcast from VK2AWX at 7 p.m., 
Monday nights. Reception reports on the 
160 metre transmissions indicate that the 
broadcast is now being well received in 
the branch area since the folded dipole 
aerial has been placed in service. 

Copies of the Electronics by Radio 
Course “Electrons in Motion” are still 
available free from Electronics by Radio, 
P.O. Box 1, Teralba, N.S.W. 

VHF AND TV GROUP 

At the May meeting of the VHF and 
TV group of the New South Wales Divi¬ 
sion. Keith Woodward VK2ZAU gave an 
interesting and informative lecture on 
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Manufacturers of Quart* Crystals for frequency control and Crystal Filters for 
highly selective circuits in the largest and most modern crystal plant in the 
southern hemisphere announce a new range of:— 

CLOSE TOLERANCE GOLD PLATED CRYSTALS FOR AMATEUR APPLICATIONS 

1.8 Mc/s to 15 Mc/s ±0.00592 in Style “D“ (American HC6/U holders, 
iin pin spacing. Amateur net £2/16/3 incl. tax. 

15 Mc/s to 52 Mc/s ±0.00592 in Style "D" (American HC6/U) holders. 
A in pin spacing. Amateur net £3/2/- incl. tax. 

100 kc/s ±0.005^2 in HC13/U holders, iin pin spacing. 

1 Mc/s ±0.00592 in Style “D” (American HC6/U) holders. A in pin 

spacing. Specially designed for Xtal Calibrator purposes. 

Amateur net £4/10/- incl. tax. 

455 kc/s (nominal) crystals for Filter applications in Style “D” or “E” 
(B7-G) holders. Amateur net £4/10/- incl. tax. 

Many other types and tolerances are available from our standard production. 
Please consult us on your Xtal requirements. 

PYE PROPRIETARY LIMITED 

CRYSTAL DIVISION 

CLARINDA ROAD, CLAYTON, VIC. 

P. O. BOX 105. TELEPHONE: 544-0361. 
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various types of VHF antennae, methods of 
matching and feedlines used. Using the 
blackboard to illustrate the various points 
made, he gave all present some food for 
thought when next designing and construc¬ 
ting an antenna. 

The August monthly meeting to be held 
at Wireless Institute Centre, 14 Atchison 
Street, Crows Nest on Friday 6th will be 
the 1965 “Mobile Forum” when the pros 
and cons of portable and mobile operation 
will be discussed. 

A firm policy on the timing of 
the monthly mobile events has been set 
down. A six metre hidden transmitter hunt 
will be held on the Wednesday following 
the group meeting, and the two metre hunt 
will be held eight days prior to the meet¬ 
ing. As the meeting is held on the first Fri¬ 
day in each month the calendar will indi¬ 
cate actual date for each of these events. 

BLUE MOUNTAINS SECTIONS 

The Blue Mountains Section May meeting 
was held at Glenbrook, a changed venue 
from the usual meeting place at Lawson. 
Sixteen members were present. 

Two films, one on “Special Valves,” the 
other on “The Atom,” by courtesy 
of Mullard Australia Pty. Ltd. were pre¬ 
sented. 

Members of the Section were active in 
the Civil Defence Exercise held at Went¬ 
worth Falls on May 29 and a number of 
144MC units were in operation. 

Venues for future meetings will be dis¬ 
cussed further before a final decision is 
made. However, the meeting is always held 
on the third Friday of each month and 
the location will be announced during the 
Divisional broadcast of VK2WI, or may 
be checked by contacting any of the Blue 
Mountains Section members. 

CENTRAL COAST SECTION 

On Friday evening May 21 the regular 
montly meeting of the Central Coast Sec¬ 
tion was held and the twenty-seven members 
and associates present had a most interest¬ 
ing evening. 

The speaker for the evening was Phil 
Levenspiel, VK2TX who explained the basic 
principles of using a slide rule in a very 
clear and concise manner. He used a giant 
demonstration model slide rule which made 
it very easy for everyone to observe what 
he was doing. 

It was interesting to be reminded that 
the slide rule can be used for a multitude 
of different jobs, from working out monetary 
exchanges to compl'cated formulae connect¬ 
ed with refrigeration. 

Geoff Mann, VK2XA gave a short report 
on his trip to the Canberra Convention, 
which he found very interesting 
and enjoyable. 

Club members are very interested in Civil 
Defence and Gordon Proctor attended the 
most recent school at Mount Macedon, 
Victoria. Several members are very active 
with the Civil Defence organisation in the 
Gosford area. They recently assisted in the 
search and rescue of two teenage boys who 
disappeared while sailing on Brisbane 
Waters, and weie finally located on Lion 
Island at the mouth of the Hawkesbury 
River. 

Paul Goldsborough, who passed the 
A.O.C.P. at the age of 15 years, now has 
received the call sign VK2AVX. It is pleas¬ 
ing to see boys of this age taking part in 
club activities. 

A visitor to the meeting was David Grau- 
man, K7QOL a young medical student from 
Tucson, Arizona, U.'S.A. David is making a 
three-months’ tour of Australia from Port 
Augusta to Darwin, Mount Isa and the 
east coast. He will be travelling in a Land- 
Rover and will be operating a KWM2 under 
the call sign VK2KJ as well as the Flying 
Doctor call sign 8MJL. 

David has been the guest of Dcug Pearsall 
VK2ASA while in the Gosford district and 
will be returning to Sydney in August. 
During the trip he will be looking for VK 
contacts as well as with his father K7RJK 
back in Tucson. 

The club meets on the third Friday of 
each month at the School of Arts Mann 
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Street, Gosford. Visitors are welcome and 
club members would be interested to hear 
from any interstate visitors who may be 
travelling north for their winter holidays. 


VALE 

It is with regret that the death of 
two well-known members of the N.S.W. 
Division of the W.l.A. is recorded. Both 
had given their services in the organisa¬ 
tion of divisional activities. 

Vince Cahill, VK2VC, was treasurer 
of the Division in the late 1950s and 
was closely associated with the building 
of 2WI at Dural when, in his pro¬ 
fessional capacity, he carried out the 
electrical installations in the building. 

Barney Smyth, W.1.A.-L2001, was the 
first chairman of the N.S.W. Short Wave 
Listeners group and was responsible for 
much of the initial organisation. He 
also gave a considerable amount of 
assistance in the installation of the 
antenna systems at 2WI. 

To the families of both, members 
express their deepest sympathy. 


YL NEWS 

The Sydney YL’s recently spent an interst¬ 
ing and instructive tour, under the guidance 
of VK2FO, of the Amalgamated Wireless 
Valve works, and saw many intriguing pro¬ 
cesses in the manufacture of TV picture 
tubes and transistors. 

This visit was a part of their regular 
quarterly meeting, after which they adjourn¬ 
ed to the shores of Lake Parramatta for 
a picnic lunch. 

During lunch Hebe VK2AOK related her 
activities with the South-East Asia net and 
her contacts with the Australian bases in 
Antarctica. 

Muriel VK2AIA, is probably the best- 
known YL in Australia and makes many 
interesting DX contacts. 

Verle VK2MR operates on 20 metres 
only, but manages to work her share of 
DX countries, while Mona VK2AXS, has 
been getting a lot of practice lately with 
her CW contacts. 

The group would like to h ar from any 
other YL’s anxious to join in their activities. 

VICTORIA 

Full details of the personnel elected to 
council of the Victorian Division had not 
been received, but it has been announced 
that Ken Pincott VK3AFJ has been elected 
Divisional President. 

Ken is well known for his long association 
and work with the magazine committee 
responsible for producing the institute maga¬ 
zine “Amateur Radio.” 

With his experience as a member of 
council and attendance at several Federal 
Conventions as an observer, his success in 
this office seems assured. 

QUEENSLAND 

The retiring president of the Queensland 
Division, Peter Brown VK2PJ, presented a 
comprehensive report on the activities of 
the past year. 

The year was quite a successful one both 
from a financial point of view, as well as 
activities. The highlights were the excellent 
progress of the Youth Radio Scheme, the 
formation of a new W.l.C.E.N. organisation, 
the W.l.A. dinner, and the association with 
the Boy Scouts in their projects. 

Membership, despite the fact that a num¬ 
ber remained unfinancial during the year, 
did remain at the previous year’s level. 
The report covering five foolscap pages gave 
details of the work carried out by the 
various officers of the division, to whom an 
expression of appreciation was given. 

Following the Annual Meeting the Officers 
for 1965-66 are: 

President: Lawrie Blagbrough VK4ZGL. 

Vice-Prexidents: Pat Kelly VK4KB, Lionel 
Sharp VK4NS. 

Treasurer: Don Waton VK4DZ. 

Secretary: Peter Lindsay VK4ZPL. 

Asst. Secretary: Eddie Bange, Associate. 

Minute Secretary: Lionel Sharp VJC4NS. 


Youth Radio Scheme: Chas Taylor 
VK4UC. 

Asst. Y.R.S.: Jack Maclvor VK4JE. 

A.R. and VK4WI News Editor: Reg 
Vickary VK4VX. 

QSL Inwards: Jack Files VK4JF. 

QSL Outwards: Ron Holland VK4AQ. 

Librarian: Paul Green VK4VS. 

VHF Representative: Bob Campbell 
VK4ZRC. 

QTC Publisher: Ray Rumble, Associate. 

Technical Officer: George Down VK4XY. 

VK4WI Station Manager: Alf Hansen 
VK40L. 

Country Representative: A1 Carter 
VK4LT. 

Convention Organiser: Bob Campbell 
VK4ZRC. 

Class Manager: Jack Morris VK4JQ. 

Assistant Class Mngr.: Sid Carter, 
Associate. 

WEST AUSTRALIA 

Office bearers of the West Australian 
Division for 1965-66 have been announced 
as follows: — 

President: V. J. Kitney, VK6VK. 

Vice-Presidents: R. Chamberlain, VK6RY; 
W. G. Wylks, VK6WY. 

Secretary: N. R. Penfold, VK6ZDK. 

Treasurer: T. Provan, VK6DP. 

Y.R.S. Co-ordinator, L. W. Jessop, 
VK6ZEA. 

Broadcast and V.H.F. Officer, R. Elms, 
VK6BE. 

Q.S.L. Officer, J. Rumble, VK6RU. 

Bulletin Distribution, R. Greenaway, 
VK6DA. 

Membership Secretary, W. E. Coxon, 
VK6AG. 

Technical Advister. R. J. Skevington, 
VK6JO. 

The Annual report indicated that 1964- 
65 had been quite successful both financially 
and in the other aspects of the Divisions 
activities. 


Youth Radio Scheme 

Two very generous donations have been 
made to the Youth Radio Scheme by two 
world-wide organisations, The International 
Correspondence School and the Overseas 
Telecommunications Commission. 

The donation from the I.C.S. was a com¬ 
plete course in Radio and Electronics known 
as the PL 100 Programmed Course on Elec¬ 
tronic Fundamentals. 

The course comprises 20 instruction man¬ 
uals plus 20 programmed lessons. Each 
of one or more paragraphs and contains 
three to five hundred self-instruction ques- 
tions. _ 

The course will be the prize for a Com¬ 
monwealth-wide contest, the form of which 
is being considered by Youth Radio Scheme 
Supervisors. 

The Overseas Telecommunications Com¬ 
mission, through representations made by 
Mr Knowles, the O.T.C. Training Officer 
in Sydney, have donated a sum of £10 


towards the Youth Radio Scheme’s Prize 
Fund. The original intention was that this 
prize to be awarded for an essay competi¬ 
tion, but the latest arrangement is that it 
should be devoted to the various competi¬ 
tions which the Y.R.S, is conducting during 
1965. 

As the Overseas Telecommunications 
Commission operates principally in New 
South Wales and Victoria, Mr Knowles 
has suggested that candidates from these 
States be eligible for the prize moneys 
offered. It is considered that the amount 
should be used to cover as many of the 
competitions as possible rather than use 
it for a single prize. 

Mr Knowles points out that later in the 
year — about October or November — the 
O.T.C. will be requiring applications from 
lads to undertake traineeships with this 
authority. These traineeships involve three 
years training followed by posting to the 
installations which are maintained by the 
Commission. 

Club leaders are asked to bring this 
matter to members’ attention and to suggest 
that further information be sought by likely 
boys who have demonstrated interest and 
competence in electronics. Further details 
of O.T.C. traineeships may be obtained by 
writing to Mr Knowles, Training Officer, 
Overseas Telecommunications Commission, 
Sydney. 

The Wireless Institute of Australia offers 
sincere thanks to Mr Gresham, managing 
director of I.C.S., and to Mr Knowles for 
their interest and support to the Youth 
Radio Scheme. 

VICTORIA 

In his annual report on the Youth Radio 
Scheme in Victoria, Ken Matchett, VK3TL, 
State Supervisor, gave some interesting 
details on the expansion of the scheme 
during the past 12 months. 

Twenty-seven clubs are registered, mostly 
in schools. The total membership was 
approximately 300, plus eight individual 
non-club members. 

Elementary Radio Certificate winners 
totalled 53 and Junior Radio Certificate 
winners seven. For the first time in Aus¬ 
tralia, a State primary school (Gowrie Park) 
became a member of the scheme and 
successfully presented candidates for the 
Elementary Radio Certificate. 

Several Y.R.S. members participated in 
the Victorian Education Department’s Edu¬ 
cation Day through displays of Radio Club 
activities. 

Some clubs also took part in the 1964 
Scout Jamboree on the Air activities. 

The report extended an invitation to 
technical and secondary schools to avail 
themselves of the assistance the Y.R.S. 
organisation can offer to students interested 
in radio and electronics. 

Thanks were extended to all club instruc 
tors and office-bearers whose time and 
efforts made the year a successful one. 

An extremely interesting approach in lec 
turc demonstration was inaugurated recently 


The Youth Radio 
Scheme Club Regi¬ 
stration Certificate 
issued by the 
Wireless Institute 
o f Austr alia. 
Measuring 10 x 
8 inches, it is 
printed in two 
colours. A range 
of certificates is 
awarded to suc¬ 
cessful students as 
they progress 
through their 
studies. 
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SOUND PROJECTORS 

Cinevox Prefect or \ ickor Pyrox 
16mm in good working order. 240> 
operated, complete with speaker 
and amplifier. 

£47/10/- 

CIRCULAR SLIDE RULE 

3'iln diameter. Will do the 
iamc work os the conventional j 
slide rule. Instruction book in* i 
eluded. 

12/6 each. Post 1 /- 

REFLECTOR GUNSIGHT 

Contains these lenses: 

1 Lens lin Focus, l'ain di-m 
1 Ix?ns 1 11 16in Focns, l^iin ! 

diameter^ 

1 Air-spaced Lens, l*4ln diam. 

1 Filter v Lens. 1 Graticule. 

1 Lampholder. 

18/6 each 

Post.: N.S.W.. 3 "Interstate. 4 -. 

“ 



P.M.G. TYPE KEY SWITCHES, 
t p to 8 sets changeover, 4 6 each. 


P.M.G. 



PHONF JACKS, 
each. 


A.W.A. 

2-WAY 


MOBILE 

RADIO 


Car phor.c 70-85 mcs. 12 volt, 
with leads connector and control 
unit. £22 10 . 


AERIAL CAMERAS 

F.24 Mark IV 2.9. Lens, slops 11. 
8. 5.6. 4. 2.9. 

With 3” x 8” FI. Lenses complete 
with wooden case. 

£19/10/- 

5 Cartage to Rail. Freight pay¬ 
able ut nearest attended railway 
station. 

TRANSFORMERS 

240 V to 6 or 12 V 2‘/a amps. 
37 6. Post N.S.W. 7/. Inters.a.e 
9 6. _ 

12 CREED 
TELEPRINTER 

Tape printers model 47.R 240 
Volts operated. 

£17100 


2-WAY RADIO 

Number 22 (Aust.) can easily be 
converted to Number 122 set. which 
Li ideal for ship to ship and ship 
to shore radio service. Comp ete 
with power supply. Leads. Phones 
and Mikes,, e.c., less crystal. 

£27/10/0 

5 • Cartage to paid freight. Payable 
to nearest attended railway station. 

INTERCOM SETS 

2 Transistor two station. 

£7/15/0 

Post N.S.W. 4 6; Interstate 6/. 

3 Transistor three station. 

£13/10/0 

Post N.S.W. 7/-. Interstate: 10/- 


455 Kc NATIONAL IF 
FILTER CRYSTALS 

65/- Postage 3/6 

HIGH IMPEDANCE 
HEADPHONES 

2,000 ohms. 

29/6 per pair 

Postage 1/2. 


NIFE CELLS 

1.2 Volt fully charged, 4in x 3ln 
x lin 4 AH. 

10/- each 

Post N.S.W., 2 6: Interstate 3/6. 
2.4v 6in x 2in x 2*4 10 A.H. 25 . 
1.2* 8 x 4 x 2In 23 A.H. 39 6. 
Post, N.S.W., 7'; Interstate, 9 6: 


PMG TYPE 
TELEPHONES' 

Standard desk type with magneto 
calling device. Range 30 miles. 
Uses standard batteries at each 
phone. Any number can be con¬ 
nected together on single line. 
Comple'e with 660ft wire. 

£11/10/- pair 

(2 TELEPHONE SETS* 

3 • cartage to rail. Freight pay. 
able at nearest attended railway 
station. 


Battery Chargers 

240 to 6 or 12 Vol.'s at 2.3 amps. 
Will charge either 6 volt or 12 
volt batteries. 

£4/19/6 

With built in Amp M.icr £S 19 6 
Postage, N.S.W., 3 ; Estate, 6/. 



VALVES 


BRAND NEW 


IN CARTONS 


.Special 

dUcoont for quantity 

6SN7GT 

9 1 

6AL3 

10 

89 . . 

. 16/ 

6*KS 

17. ( 

12SA7 . 

12 i 

6Y6 

10 

6H6 

4 6 

6X4 . . 

10/ 

80 . . 

. 12 6 

6C8 

7, 6 

41 

. 12 6 

611 

7 6 

5U4G 

. 9 6 

6N7 . . 

1©' 

77 . . 

. 10/ 

6R7 . . 

3 

VR150-30 

10 

6L7 . . 

5/ 

3CP1 . 

. 39 6 

7L7 . . 

5/ 

FF50 . 

. 3 6 

5678 . . 

2 6 

6U7 

. 7 6 

12SK7 

3/ 

VII03 

10 

VR 1120 . 

3/ 

3" HI 20 

. 7 6 

VR118 

7/6 

1L4 

717A . 

. 10 

7 6 

VR65 . . 

2 6 

K4C 

. 10 

6R7GT . 
VT4C 

5/ 

7 6 

10 . 

10 

AU5 . . 

10/ 

5Y3 

. 12 6 

VU120 . 

10/ 

6C4 

. 5' 

VR116 

10 

6AG3 . 

. 3/ 

957 .. . 

3 / 

3” CV2184 . . 


12 6 

PLEASE ADD POSTAGE 

ON 

ALL 

ARTICLES 



30 Power Coaled Lent. 
Brand it». 


59/6 


60 magnification with a 60 
mm coated objective lens. 
With Tripod. 

£17/10/- 

As Illustrated. 

Postage 9/6; Interstate, 12/. 



£ 12 / 10 /- 


40 x 40 zoom focusing, 
with tripod 

£13/19/6 

Post 9 6, Int. 12/• 


HIGH STABILITY , 
RESISTORS 

I.R.C. brand new Law. lw, 2w, 
tolerances between 1 and not ex¬ 
ceeding 5<~r Including 100, 360, 

560. 750. 13K. 22K. 27K. 100K, 
180K. 220K. 360K. 820K. ohms. 
Usual price 4/- each, 50 assorted 
different values for only 

37/6. Post 1/6 

ASTRONOMICAL 

TELESCOPES 

3Liln. Reflector. 126 magnification. 
Complete with 4x finder and 
equatorial mount. 

£29/10/- 

Post: N.S.W’. 7/, intentate 12/. 

’theodolite""’” 

Cooke Troughton and Simms, Lon¬ 
don. Mlcroptic. Tested. Complete 
with Tripod, £137/10 . 


3000 TYPE RELAYS I 

P.M.G. 200 Ohm — 1.500 Ohm I 
Colls. 12/6 each. 


TELEPHONES 

Sound Powered. Can be used as 
Microphone and Receiver. New. 
With 30ft cable. 

38/6 pair 

Post.: 2/6; Interstate, 4/. 

S.T.C. 

DYNAMIC MICROPHONE 

Low Resistance — Type 4017 
Ideal studio, P.A., etc., 

£10 each 

Post N.S.W., 7/; interstate 9/6. 

H.T. TRANSFORMERS 

2.000/0/2,000 volt. Primary 28 
volt 50 eyes, rated at 1.73 Kva., 
ideal leaniar amplifier, etc. 

£13/10/- 


TAPE RECORDERS 

Eicon studio quality with level 
meter and mike save £100. 

2 track 3*4 and 7Vi IPS 

Price £37/10/0 


CHOKES, 7.5H, 60mA . 9/6 

5H 1.5A.30/- 

VIBRATORS, 6 and 12v, 7 and 

8-pin..*7/6 each 

UNISELECTORS, 4 BANK 

HOMING TYPE.30 - 

INVERTERS 27v-80v 2KW 2000 
cycles . £4 15 - 

INVERTERS, 26v.115t 2KW’ 400 

cycle.£4/13 • 

HAND MICROPHONES. with 
Press-to-Talk Switch. . . 9/6 t-a. 
Post. N.S.W'. 2/6, Interstate 3/-. 
INSTRUMENT TRIPODS, sturdy 
wooden frame. Telescopic. Ex¬ 
tends to 4ft 6in. £6/107- 

EARPIECES. High Impedance 
crystal. Suit transistor rad. os, 
crystal mU, etc. With plug. 
Only 911 Post 9d. 

STEPDOWN TRANSFORMER 
AND RECTIFIER UNITS, 240- 

UOv, 2A. £5 

SELSYN MOTORS MAGSLIP 

Mk. II.52/6 ea. 

No. 19 2-way radios, complete 
with hand set, power supply, 
leads, etc. £17/10/ 

Meggers, bridge type, complete and 

tested.£37/10/- 

EVERSHED and VIGNOLES. 
500 volt*. 


BINOCULARS 

PRISMATIC Coated Lenses, 
Brand new. Complete with case. 

8 x 30 £9 15 0 

7 x 30 £13 3 

10 x 50 . . £13 13 0 

12 x 50 £14 3 0 

Post., N.S.W.. 7 -i Interstate. 12 -. 


SPECIAL ARMY RELEASE 

TELESCOPES 

ALL LENSES 

“ASTRONOMICAL” QUALITY 

General and Marine 
Use 

4 x 40 Genuine HANDLEY. 
r oxt £30. Our Price £3/3/ 
7 x 40 GENUINE OTWAY 
ANGLE TELESCOPE. Cost £45 
>ur Price £4/18 6 

15 x 40 variable Power Otway, 
£7'15/. 

Freight payable at nearest 
attended Railway Station. 

LENSES 

Achromatic Coated 2 Element 
Air spaced Unmounted. 
Astronomical Ouality 
Make your own telescope or long- 
focus Camera Lens and save many 
pounds. 

Dlam. Focal Length. 

2Valn 36in £6 IV 6 

2ln dla., 8in F.L. uncoated. 
£2 10 . 

Post 3 3 extra. 


RECORDING tapes 

SCOTCH BRAND 
EX WOOMERA 
SLIGHTLY USED 
PERFECT ORDER. 

Can be used for home video, tapi* 
recording equipment, etc. 

? 400ft 12ln Reel Viln Top Grade. 
Cost £7/5/. Our Price £3/13/ 
roll. Post 7 ; Interstate 9/6. 
Also same In t/ 4\n. Ideal for pro¬ 
fessional quality audio recording. 
1200ft 7ln reel Vain 27 6. Post 12 
600ft 3in reel *4ln 16 9. Post 1 2 
200ft 31 n reel Vain 6 6. Post 1/- 


SCOOP PURCHASE 

Gramo Motors. New. Made in 
U.S.A. 4-speed 240 volt AC, 
50 eye. Only 27 6 each. 

Post N.S.W. 3 . Interstate 4 . 


240-100 VOLT 6KVA 
TRANSFORMERS 

Encased, including switches, as 
new, £25. 


LEAD ACID BATTERIES 

Ness 2 volt 1.5 amp 17 6. 12 volt 
0.75 amp 37/6. 

Post N.S.W. 2 6. Interstate 3 . 


SPECIAL lucky dip valve offer. 
12 new valves in cartons for 
only £1. We haven’t got time 
to sort them, so you reap the 
benefit. 

Receiver A.M.R. 101 A.W.A. 
Complete 2 to 25 MEGS with 
power supply and tested — €55 
Receiver A.M.R. 101 A.W.A. 
Complete 2 to 25 MEGS with 
power supply 1 coll box 

. £29/10 

Receiver National H.R.O. Com¬ 
plete with power supply and 

box. £29/10/ 

Rectifier Unit: 

415V 3 phase Input 
Output 130 to 175 volts DC var¬ 
iable In 10 Steps, 10 Amps. Has 
Voltmeter, ammeter, D/P Knife. 
S 7 W for DC control 3 phase 
O/L circuit breaker for . £55 

Ideal for charging electric 
Fork Lifts, etc. 

TYPE 22 VIBRATOR 

Power Supply less relay, output 
200 volts at 125 milliamps with 
12 volt synchronous vibrator, 33/. 


DUTCH BROS. 

70 OXFORD $1., SYDNEY 

SORRY NO C.O.D. 


Between Crown and 
Riley Streets, City. 
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at the Christian Brothers College at Bun- 
doora. 

Mr Beasley, of B.W.D. Electronics, gave 
a two-hour lecture on the cathode ray 
oscilloscope, which covered its operation 
and application to physics in the electronic 
laboratory and the medical field. 

This lecture by an expert on a particular 
piece of equipment proved to be most 
popular and left a lasting impression on 
the boys. 

MALAYSIA 

Just over a year ago, interest in the 
Y.R.S. activities began in Malaysia and 
resulted in a Radio Club being formed 
at the Pontain High School. Mr Hiew, 
who started this club, has been transferred 
to the Penang Teachers’ College and, with 
the full approval and support of the Depart¬ 
ment of Physics, has started a Radio Club 
at the college. 

It is also reported that several students 
of the Pontain High School club have 
obtained their Elementary Radio Certifi¬ 
cates. 

OTHER ITEMS 

MOBILE AWARD 

International Mobile Diploma awarded 
by the District of North Rhine-Westphalia. 

The IMD may be acquired by any 
licensed radio amateur or short-wave listener 
who can submit 100 QSL-cards of 100 
different mobib, maritime-mobile or aero- 
mobile stations. 

All contacts on the HF and VHF bands 
using AM, CW and SSB will be con¬ 
sidered. 

The QSL-cards must not be uniform as 
regards method of operations, calls bands 
and countries contacted. 

The IMD may also be obtained 
by operators of mobile, maritime-mobile or 
aero-mobile stations provided they fulfil the 
above-mentioned conditions. Thus, the IMD 
may be obtained twice, that is, as a fixed 
station and as a mobile station. 

Contacts must date later than January 
1st, 1963. 

The fee for the award is 10 International 
Reply Coupons. 

Instead of the 100 QSL-cards, the appli¬ 
cant may also submit a list of the contacts 
made provided it is certified to be correct 
by two licensed amateurs. 

All applications should be addressed to:— 
DJ80T 

E. Warnecke, 562 Velbert, 

Postbox 1244, Germany. 

THE CYPRUS AWARD 

The Cyprus Award Certificate has been 
sponsored by the Cyprus Amateur Radio 
Society. It will be awarded to any licensed 
amateur radio operator outside Cyprus who 
makes a specified number of two-way con¬ 
tacts with licensed amateurs on the island 
of Cyprus. The conditions for its award 
are set out below. 

To reduce as far as possible any advant¬ 
age occuring to stations by reason of their 
geographical location, and to encourage ac¬ 
tivity on the less frequently used bands, 
the certificate will be awarded on a points 
basis determined by ZONE location and 
frequency bands used. This is shown in the 
table below. 


The total number of points required to 
win the Award is dependent on the number 
of bands used. 

If all contacts are made on ONLY ONE 
BAND — 32 points are required. 

If the contacts are made on ANY TWO 
BANDS — 24 points are required. 

If the contacts are made on ANY THREE 

BANDS — 16 points are required. 

If the contacts are made on ANY FOUR 
BANDS — 12 points are required. 

Any mode of emission may be used, but 
operation must be in accordance with stan¬ 
dard amateur service practice. Contacts must 
be made after JULY 1st, 1962. 

A certificate awarded for contacts made 
in the VHF bands will be suitably in¬ 
scribed. Contacts with any one Cyprus 
Station can only count once per band. 

THE CYPRUS AWARD — How to 
claim:— To claim the award copies of log 
entries should be submitted under the follow¬ 
ing headings. 

“Date/Time GMT,” “Station Wrkd,” 
“Frequency Band.” Signal Reports In/Out.” 
Each log sheet should be headed with the 
call sign, zone number and full postal ad¬ 
dress preferably typed or printed in block 
capitals. 

These should be supported by the ap¬ 
propriate QSL cards or a certificate that 
the QSL cards have been produce^ to them. 
In countries without a National Society a 
similar certificate signed by two other 
amateurs will suffice. 

Log sheets, accompanied by three Inter¬ 
national Reply Coupons (or equivalent), 
should be sent to:— 

AWARDS MANAGER, 

CYPRUS AMATEUR RADIO SOCIETY, 

P.O., BOX 216, FAMAGUSTA, 

CYPRUS REPUBLIC. 

CIVIL DEFENCE ORGANISATION 

Many amateur operators are availing 
themselves of the opportunity to attend 
the Civil Defence School at Mount Mace- 
don in Victoria. 

Present at the third Signal Service Course 
held from the 4th to 9th April, were John 
Beckett VK3ZCB: Ian Clinch VK6CL; 
Fred Marland VK7FC: Phil Levenspiel 
VK2TX; Ken Pincott VK3AFJ; Vince 
O’Donnell VK2ZOD; Brenda Edmonds VK- 
3KT and Ken O’Farrell VK40F. 

All agreed that it was a most informative 
course dealing with problems and pro¬ 
cedures associated with setting up and or¬ 
ganising communications in a local or 
national emergency. 

At the end of the course, a number of 
those attending were shown over the Vic¬ 
torian Police Communications Centre by 
Mr Caldwell, the Station Manager. 

8th SCOUT JAMBOREE ON THE AIR 

The 8th Jamboree on the Air is set down 
for the weekend October 16th and 17th 
1965. 

Since 1965 is INTERNATIONAL CO¬ 
OPERATION YEAR, organised by the 
United Nations, the Australian Boy Scouts 
Association propose to dedicate the 8th 
Jamboree on the Air to International Co¬ 
operation. 

Noel Lynch, Commissioner of the Queens¬ 


AMATEUR BAND MC/s 

1.8 

3.5 

7 

14 

21 

28 

144 

432 

ZONE 

Points Scored per Contact 

20 

4 

2 

0 

1 

2 

4 

16 

32 

1, 2, 3, 6, 7, 10, 

12, 19, 24, 25, 26, 

27, 28, 29, 30, 31, 
and 32. 

16 

8 

4 

2 

4 

8 



All Other Zones 

8 

4 

2 

1 

2 

4 

16 

32 


land Branch of the A.B.S.A., has again 
been appointed National Organiser for the 
Jamboree and in bulletins to all branch 
organisers has included words of praise 
from the World Bureau for the assistance 
given by Australian Amateurs. 

Should any amateur operator wish to 
assist in this popular event, they are invited 
to contact their local Scout Group or Scout 
headquarters within their own State. 

CHRISTMAS ISLAND AMATEUR 
RADIO CLUB 

The third annual meeting of the Christ¬ 
mas Island Amateur Radio Club was held 
on Wednesday, April 14, 1965. 

The president, Mr Cooke, presided, and 
welcomed the new members attending. 

The following office-bearers were elected 
for the ensuing year. 

D. W. Reed, President. 

A. Morley, Vice-President. 

R. C. Williams, Vice-President. 

R. H. Ashley, Secretary. 

I. E. Robless, Treasurer. 

A. J. Watson, Publicity. 

Harun B. Arripin, Q.S.L. Manager. 

A. E. Maddock, Workshop. 

Chang Wei Chee, Librarian. 

M. C. Franck, Committee. 

E. F. Maxwell, Committee. 

Ron Ashley, when presenting the secre¬ 
tary’s report on the year’s activities, thanked 
Mr Cooke for his co-operation and on 
behalf of the club members wished him 
all the best for the future. Thanks were 
also extended to Don Reed, VK9DR, for 
his untiring efforts within the club. Don 
has acted as lecturer in classes, done main¬ 
tenance work on club equipment, and broad¬ 
cast slow Morse code practice. His general 
enthusiasm for the club has inspired all 
members. 

While on leave in Australia, Don gave 
the club some excellent publicity. As a 
result, several cases of radio parts arrived 
for the club’s use. He also made his own 
Station VK9DR available many times for 
use by the club VK9XI. The walls of 
the club room at the sports ground are 
covered with Q.S.L. cards received in con¬ 
firmation of the contacts made. 

Thanks were extended to the British 
Phosphate Commission for their assistance 
in making available the club room for the 
weekly lectures. 

Ron also reported that one Field Day 
and hidden transmitter hunt had been held 
which was very popular. Further such days 
were planned for the future. The A.O.C.P. 
study group had made excellent progress 
and after the examination later in the month 
it was hoped that there would be a few 
more qualified lecturers to help Don. An 
invitation was extended to those interested 
to attend the new series of classes for the 
A.O.C.P. scheduled to commence in May. 

Ron ended his report by thanking the 
outgoing committee and all members for 
their support during the year. 

The new president has indicated that a 
busy year has been planned for the club, 
particularly in the field of practical work. 
With all the parts they now have available 
some new equipment will be built and as 
an incentive he has donated a multimeter 
as a prize for the best effort in constructing 
a piece of radio equipment. 

RTTY NEWS 

A move had been made in Great Britain 
to increase the popularity of Radio Teletype 
contests throughout the world. The British 
Amateur Radio Teleprinter Group conducted 
their first world wide contest during March 
last. Another innovation announced by 
the Group is an operating award. 

This award can be claimed by any am¬ 
ateur operator who can submit proof of hav¬ 
ing worked 25 countries on RTTY. There 
will be stickers for each additional 25 coun¬ 
tries up to 100 and it is probable that a 
special award will be offered for the 100 
countries. 

The awards are in th? process of being 
printed and full details of how to claim the 
award can be obtained from the Acting 
Awards Manager G3CQE. Qj 
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AMPLIFICATION 


06 VICTORIA ROAD, MARRICKVILLE - 51-3845 


B.S.R. 

4 TRACK DECK 

£17/15/- 

1 Track. 3 Speed. 

£17/15/- 

4 Track, 3 Speed. Mono or Stereo. 

£22/12/6 

TIRADMATIC HEADS 
Latest Vi Track. HI FI. 

£4/15/- Pair 


Transistor-Ignition 
HI-SPARK 

Simple installation. 

38 K.V. output. 
Complete. Tested. 
Negative earth. 

£16/15/0 

Positive earth. 

£20/15/0 

State voltage and polarity. 
Post: N.S.W. 7/6; Interstate 12/6. 


New 

Telephone Amplifier 

Transistorised. 

£5/15/- 

Post 3/6. 


VERNIER DIALS 
3 INCH 20-1 RATIO 


T-503 


Post 2/. 


1 5 0 


TRANSISTOR POWER 
SUPPLIES 

12v. D.C. Input. 300v. ISOMa, 

Output plus 150v. Output. 

£11/17/6 

12v. D.C. Input. 400v. 150Ma, 

Output plus 200v. Output, 

£14/17/6 

28v. Input. 500v. 200Ma Out. 

plus 250v. Output. 

£19/17/6 

12v or 32v Input to operate TV 
Sets. 150 Watts. 


£29/17/6 


PLAYMASTER 106 
AND 107 



Feb. and March R. TV & H. 

106 

WIRED AND TESTED. £42 

107 

WIRED AND rlQ/in/ 
TESTED. fcJV/ IU/- 


STEREO AMPLIFIER 
ST 8. 

3 Watts per channel. 240 V.A.C. 
Operation. 

£11/15/- 

Post 10/. 


CITIZENS BAND 

27 240 Met Font! 102B 
10 Transistor Transceivers. 
Hi-Power. 240 MW. 
Range to 10 mites. 

£32/10/- Each 


BELCON 

l watt. 15 transistor, with squelch 
provision for two channels. 
Range to 60 miles under 
ideal conditions. 

£88/-/- PER PAIR 


MITY—AMP. 

5 Transistor Amplifier, 2 Watt 
Hi Fi Output. 

6 or 12V Input. 3 to 45 ohm output. 
Including Connection diagramatics 
for mono, stereo, P.A. and inter¬ 
com. use. 

£7/15/- 

SPEAKERS. 6in x 4In. 33 Ohm. 

£2 Each 

Pack and Post 5/- 

Complementary Circuit, Encapsulated 
unit. Canadian manufacture. 

Parts for A.C. Power Supply 

Mono. £5 15 0 

Stereo.£6 5 fi 


T.V. BOOSTER UNITS 

Improve results in fringe and country 
ureas. No fitting required. 

£10/17/6 

Post. N.S.W. 5/, Interstate 7/6. 

T.V. TUNERS 

New 10-channel Tuners. 

£7/10/- 

Post 7/6. 


SPEAKER VENTED 
ENCLOSURES 

With Sin Twin Cone Speaker, 

Fmed. £9/10/- Each 

Vented Enclosures for 12in Speakers. 
5Va e. ft. £11/15/- 


LATEST 
4-SPEED PLAYERS 

240V A.C. Mono . . ..£5 15 0 

240V A.C. Stereo .... * 10 0 

Battery Mono . fi 15 0 

Battery Stereo . 10 15 0 

Battery Mono 45 r.p.ra. 

in Cabinet. 4 12 6 

Post. N.S.W. 7/6, Interstate 12/6. 


AMPLIFIERS 

Public Address Range 
240V-AC 



MINIATURE P.A. AMPLIFIER. 
15 W ATTS OUTPUT. 
Multiniach Ferguson O.P. trans¬ 
former input for crystal mike and 
pick-up with electronic mixing. P.P. 
El..84 output. £17/15/- 

30 Watt. As above EL34 P.P. 

£25/15/- 

40 Watt. As above EL34 P.P. 

£37/15/- 

60 Watt. As above EL34 P.P. 

£42/15/- 

100 Watt. As above KT88 P.P. 

£63/17/6 

LINE OR VOICE COIL 
TRANSFORMERS. 
MULLARD HI-FI RANGE. 

5/10 with pre amp base and treble 
boost. Ultra Linear output £21/15/- 
5/20. As above.£32/15/- 

BATTERY-AC 

OPERATION 

6 valve 6v plus 240v-10 watt 

£27/15/- 

7 Valve 12v plus 240v-12 watt 

£29/17/6 

7 Valve 12v plus 240v-25 watt 

£35/17/6 


INTER. COM. UNITS 

2 Station Transistorised 

£5/15/- 

4 Station including Master 

£10/2/6 


VARY. A.C.S. 

240 270V 50 cycle 5 amp. 
Provide infinitely variable AC voltage. 

£14/15/- 

2Vi Amp as above 

£11/15/- 


MORSE KEYS 

New lightweight, fully adjustable units 

12/6 

As above with buzzer. 
Complete Morse practice set. 

19/6 


LAFAYETTE 544 

5 Transistor Amplifiers. 

£4/7/6 

Post. N.S.W. 2/6; Interstate 3/6. 


Send for full details on 
Radiogram Chassis , TV and 
Amplifiers . 




DYNAMIC 
MICROPHONES 

DM -391 Hi-Tmp .. . . £1 15 0 

DM -175 Hi Imp . . . . £2 7 6 

DMS-3 Hl-Imp . . . . £2 15 0 

DM -305. 600 ohms or 

Hi-Imp. Suitable 
stand mounting . . £4 17 6 

DM-304. Dynamic 

Cardioid. 50 ohms 
or Hi-Imp. Suitable 
stand mounting . . £7 17 6 

CM -10 Crystal Hl-Imp 

Suit, stand mount. £2 10 0 
Post N.S.W. 2/6; Interstate 3/6. 


PHILIPS 

3 Band Transistor 
Portables. 

Push Button Operation. 

£25 


Resistance Substitution 
BOXES 

24 Ranges. Switched. 

£3/12/6 

Condenser Substitution. 

9 Ranges Switched. 

£2/7/6 

Post N.S.W. 2/6; Interstate, 3/6. 


NEW WIDE 
RANGE SPEAKERS 

15 ohm. Twin Cone 

8in. 3 10 0 

12in. 3 19 6 

5in. 2 5 0 

Sin Tweeter. 1 17 6 

4in Single Tweeter ... 176 

12»n Heavy Duty 20 watt £7/15/ 


P.A. REFLEX HORNS 

WITH UNITS 

5 Watt 8 ohm. 7 5 0 

10 Wat I 8 ohm.13 5 0 

35 Watt 15 ohm.18 0 0 

N.B.: As these are American ratings, 
divide the wattage by 2. 


STEREO RECORD 
CHANGERS 

1965 model. 4-speed. 

£10/15/ 

De Luxe Model. 

Fully machined and balanced. 
Heavyweight turntable. Ceramic cart¬ 
ridge. 

£13/15/ 

Post. N.S.W. 12/6, Interstate 17/6. 


COLLARO STEREO 
TAPE DECK 

As used in R., TV & H. 
stereo recorders. 

Also operates as 4-track monaural. 
Latest hi-fi Michigan heads. 


£25/15/ 


2-Track Mono 


£19/-/- 


MECHANICAL FILTER 

For SSB Receivers. 

455 KC. Balanced or unbalanced 
as required. 

£19/17/6 Post 5/* 


PHILIPS 
DISC JOCKEY 

. 4-Speed Players. 

6V. D.C. OPERATION. 
MONAURAL CRYSTAL, HEAD 

£4/17/6 

STEREO. 

£5/17/6 

Post. N.S.W. 7/6. Interstate, 12/6. 
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AMPLIFICATION 




136 VICTORIA ROAD, MARRICKVILLE - 51-3845 



PLAYMASTER 2 
STEREO AMPLIFIERS 

P»»Vh Pull. 8 Watt per Channel 
Bass and Treble boosl and Cut. 
Wired and Tested. 

£31 


SIGNAL INJECTOR 

Transistorised. Fountain Pen sized 
Unit for Signal Tracer in Radio. 
TV and Amplifier Service. 

£2/7/6 

POST 2/6. 



GUITAR 

AMPLIFIERS 

JO-W'att, Two Channel, with Twlu 
Cone Speaker. £25/15/-. 

14-Watt. 4 Inputs. Bass and Treble 
Boost. 2 Twin Cone Speakers 
£29/15/-. 

17-Watt. Four-Channel. Bass and 
Treble Boost. Two Twin Cone 
Speakers. £36/17/6. 

35 WATT 

4-Channel. Bass and Treble Boost 
4 Twin-Cone Speakers . £52' 10 

60-Watt. 2 Unit 
4-12in Auditorium Speakers. 

£85/17/6 

Vibrato with foot control and 2 
pre-set controls for frequency and 
intensity. £5/5/- extra on above 
models. 

14 plus 14 WATT 

With Reverberation. May be used 
as 28 Watt or as 14 Watt plus 14 
W'att Reverb. 2 9x6 Woofei 

Speakers. 2 9x6 Twin-Cone 

Speakers. 4 Channels. Bass and 
Treble Boost. Foot Vibrato Control 
included. 

£81/15/- 

SLAP BASS OR BASS GUITAR 
40 WATT AMPLIFIER 
4 Input Channels. Bass and Treble 
Boost. 2 12in Radial Beam Speak¬ 
ers. Perfect reproduction on 20 
cycles. 

£72/17/6 
PIGGY BACK 
AMPLIFIER 

30 Watt. 4 Inputs. Multimatch. V.C. 
Output. 

£39/17/6 



£72/10/- 


1965 

COMMUNICATIONS 8 

FL TV and H., January 
I his outstanding receiver for Ham 
or General use. 

Wired — Tested 
Guaranteed 

W'ith mechanical filter. 

£20 Extra 



TRANSISTOR CAR RADIO 

Push-hutton operation. High sensi¬ 
tivity. Tailored to fit most modern 
cars. 6v or 12v operation — state 
voltage. Polarity and speaker si z*. 

£2y Complete 

NEW RECORDING 
TAPE 


SV 4 ” 850ft .I 2 6 

3in Mylar L.P. 300ft ... 10 6 

SV 4 in Mylar L.P. 1150ft 17 6 

J-V-tin Mylar D.P. 1650ft 117 6 

7in P.V.C. 1200ft I 5 0 

Jin Mylar L.P. 1800ft 1 17 6 

*.n Mylar D.P. 2400ft 2 15 0 

10'/jin Mylar L.P. 3500ft . 4 15 0 


Post 2/6 per Spool. 


P.A. SPEAKERS 

8 WATT 

8in Units in Waterproof 
Projection Horns. 

15 Ohm Voice Coils. 

£6/15/- 

In Double Ended Flares. 
Duoluteral Coverage.. 

£7/5/- 

Line Output Transformers to .suit. 
17/6 extra. 

P.A. SPEAKER 
DRIVER UNITS 

American Rating. 30 Watts. 
Voice Coil 16 ohm, 

£10/15/- 

15 Watt Rating. 

£7/17/6 

REFLEX HORNS TO SUIT. 

£10/15/- 


i WEEKEND - HOLIDAY - EVENING ! 
\ DEMONSTRATIONS AT COLLAROY I 


\ PHONE XW5956 FOR APPOINTMENT TO TEST STEREO ; 
GUITAR AMPLIFIERS AND TELEVISION. 




BATTERY 

CHARGER 

240 Volf A.C. Operation 


3 Rate 6V. 12V TRICKLE CHARGE 


Trickle Charge Position suits all Batteries. 2V to 12V at 
rate of 200 to 500 M.A. 

STANDARD DE LUXE 


2 a up. 6V. 12V. TRC £5/15/- 

3 untp. 6V. 12V. TRC £6/12/6 

4 ump. 6V. 12V, TRC £7/12/6 

5 ump. 6V. 12V .. £7/19/6 

Post.. N.S.W. 7/6. Interstate 12/6. 


1V4 amp., 6v-l2v . . . . £4/17/6 

3 amp.£8/7/6 

4 amp.£9/17/6 

6 amp.£10/17/6 

10 amp.£13/17/6 

Rail or Air Freight on. 



Cabinet onl> £5 15/. 
Cross-over unit £1/12 6. 


PLAYMASTER 
BOOK SHELF UNIT 

To R, TV & H specifications. 
Mountain Ash. Maple or Walnut 
finish. 

Complete £14/5/ 

Also to suit. 8 W.R. and new 
Magnavox HH5SIC Tweeter. 

£14/5/- 


TRANS1STOR P.A. 
AMPLIFIERS 

12V Operation. 

2 Channel input. 

With mixing 15 ohm output. 

15 Watt £27/15/- 
30 Watt £37/15/- 
50 Watt £42/10/- 

240 A.C. plus 12 VI) operation If 
required. £7/10/ extra. 



R. TV & H. 
STEREO 

TAPE RECORDER 

MARCH-APRIL ISSUE, 1962 

Complete kit set as described 
including Collaro, Stereo 
Deck. 

With latest Michigan Heads 
ami required modificatons. 


£90/17/6 

Steel Cabinet to fit. 


£8 


Wired and Tested. Complete In 
Cubiuct with Tape. 2 Dynamic 
Microphones. Guaranteed. 


£115 


TAPE RECORDER 
SPECIALS 

4 TRACK, 3 SPEED, 

3 WATTS 

Output. Twin Speakers. Complete 
with mike, and tape. 240 V.A.C. 
Power. 

£39/15/- 

4 TRACK 3 SPEED 
DECK WITH 10 WATT 
AMPLIFIER 

Latest B.S.R. Deck with footage 
and level indicator. 


£45/15/- 



MULLARD FERR1ER 
TACHOMETER 

Wired and tested. 

£10/7/6 

R. TV and II.. July, August Issue. 
State max. revs., voltage, polario 
cylinders. 

INCLUDING DWELL. ANGLE 
FACILITY. 

£ 11 / 12/6 

Post.: N.S.W., 5/; interstate. 7/6. 
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ELECTRONICS 




★★★★★★★★★★★★★★★★PHONE 51-3845 


136 VICTORIA ROAD, MARRiCKVILLE, SYDNEY, 
AND 636 KING STREET, NEWTOWN-51-7D08 


K 

20 

CT330 



K 

20 

CT500 


C.T.330 20K.OPV 

D.C. Volts, .6, 6, 30, 120, 600, 1200, 
3000, 6000 A.C. Volts. 6, 30, 120, 
600, 1200. D.C. Current, .06-6, 60. 
600mA. Resistance. 6K, 600K, 6mcg., 
60mcg. D.B. minus 20 to plus 62. 
5 Ranges. Specially suitable for 
transistor use. 

£7/19/6 Post 5/. 

C.T.500 20K.OPV 

D.C. Volts, 2.5, 10, 50, 250, 500, 

1000. A.C. Volts, 10, 50, 250, 500, 
1000. D.C. Current, .05, 5.50, 

500mA. Resistance. 12K. 120K, 

1.2meg., 12mcg. D.B. minus 20 to 
plus 62. 

£7/5/- 5/.- 


TEST EQUIPMENT 



5 Meg. Bandwidth. Push-pull vertical and horizontal 
Amplifiers. 8 position, high sensitivity vertical Amplifier, 
Frequency Compensated on all positions. Calibrated .02 
to 600 volt. Hard-time base, 20 cycles to 75K. Latest 
American R.C.A. circuitry. Complete with probe. 

3-inch £49/17/0; 5-inch £55/15/- 


S.E.550 100K.OPV 

D.C. Volts, .5, 2.5, 10, 50, 250, 500, 
1000 . A.C. Volts, 2.5, 10, 50, 250. 
1000 D.C. C urrent. IOuA, 2.5, 25. 
250mA, 10 amps. Resistance. 2K 
200K, 2M, 20.M. D.B. minus 20 to 
plus 62. 

£10/12/6 Post. 7/6. 



P.T.34 1000.0PV 


D.C. Volts. 0, 10. 50. 250, 500, 

1 , 000 . 

A.C. Volts. 0, 10, 50. 250, 500, 

1 , 000 . 

M.A. 1-100-500 RESISTANCE. 

£2/12/6 rose 5/. 
200H. 20K.OPV 

D.C. Volts. 5, 25, 50. 250, 500, 
2500. A.C. Volts, 10. 50, 100, 500, 
1000. D.C. Current. 50uA, 2.5, 

250mA. Resistance. 6K, 6€0K. 

Capacitance. 2 D.B. Ranges. 

£5/7/6 post, s/. 

ALL PRICES NET. INC. S./TAX. 



V.T.V.M. 

27 Ranges A.C. Powered. 
D.C.V. 0, 1.5, 5, 15, 50, 150, 500, 
1,500. 

A.C.V. 0, 1.5, 5, 15, 50, 150, 500, 
1,500 R.M.S. 

A.C.V. P. to P. 0, 1.4, 4, 14, 40, 
140, 400, 1,400, 4,000. 
Resistance 1 ohm to 1,000 megohm. 
D.B. — 10 D.B. fo + 65 D.B. 

£21/5/- 

Post 10/. 

H.V. Probe to 30 KV, £4/2/6. 1 



SERVICE STATIONS 
IGNITION ANALYSER 
OSGILLOSGOPE 


Simple to operate Quick, accurate visual indication of condition, 

operation and faults in spark plugs, coil points, condenser, gap settings, 
etc. Latest American design. Will pay for itself within * month on 
electronic tune-ups. 

Circuit, operating instructions, graphs and 
fault indications included. 


£ 51 / 15 /- 


PLAYMASTER 

110 

STEREO 

TAPE AMPLIFIER 



Tape. Amplifier. May issue. Complete. Stereo Tape. Amplifier. 5 watts 
per channel. 

KIT SET __ £80 WIRED & TESTED £90 

To suit Brenel, BSR, Collaro or Truvox 3-head decks. Decks avail¬ 
able if required. 

12 watts per channel. Equal to 101 amplifier. Wired and tested. Duly 

£100 


G.D.O. 

UNITS 


PANEL METERS 

( Wmml ) 


T.E. 18 LA FAYETTE—8 Bands, 
360Kc to 220 Megs. 240V A.C. 
operation. 

£19/15/- 

D.M. 81—6 Bend. 2 Meg. to 260 
Meg. Nuvisterised. 240V A.C. 

Operation; Modulated Calibration, j 
accuracy 2 p.c. 

£21/15/- 

D.M. 811.—Fully transistorised.; 

Latest tunnel diode system. 6 Band. 

3 Meg. to 260 Meg. Battery 
operation. 

£25/15/- 

Posi; N.S.W. 5/-. Interstate 7/6. I 



EDGE TYPE 


mA. Scaled. S. Meter. Stereo 

Balance. Tuning. £1/5/- 

2" 3" 4" PLASTIC 
COVERED PANEL 
UNITS 

50 minA. 200 nimA. 1mA. 10 m V 
500mA, 1 Amp, 10 Amp. 15V. 

soov. From £1/10/- 




LEADER 

SIGNAL GENERATOR 
LSG 11 

240v A.C. Powered. 

6 Band, 120 Kc to 390 Mees. 

Provision for Crystal. 

An Ideal TV Marker Generator. 

£14/15/- 

Post. N.S.W. 7/6, Interstate 12/6. 

SWEEP AND 
MARKER GENERATOR 

TV F.M. 531/532 
2 to 270 megs. 4 bands. 

5.5 meg. crystal for sound. I.F. 
sweep width to 12 megs. 

£69/10/ 



T.E.46 

RESISTANCE- 

CAPACITANCE 

Bridge and Analyser 
Capacity 20 pfd to 2,000 mfd. 
Resistance 2 ohm to 200 megs. 
Also tests power, factor, leakage, 
impedance, transformer ratio, insula¬ 
tion resistance 
to 200 megs, at 600V. 
Indications by eye and meter 

£25/19/6 



AUDIO GENERATOR 

Sine and Square Wave. 

20 Cycles to 200 KC. 4 Bands, 
frequency response plus/minos 
1.5 D.B. 

60 Cycles to 150 K.C. 
Output impedance 5,000 ohm. 
Output volts, 0 to 7. 


£22/2/6 



VALVE TESTER 

Tests all valves, diodes, rectifiers, 
checking filaments, shorts. Merit on 
direct reading. Good-bad meter. 
Complete with tube chart. 

£13/7/6 

Post. N.S.W'. 7/6, Interstate 12/6 
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Art Cushen’s monthly report on 
long-distance short-wave, television 
and broadcast bond reception. 


ANOTHER GOSPEL VOICE OPENING SOON 

information on the progress of the new South East Asia Radio Voice 
has come to hand from the Project Manager of the station at Duma- 
guete City in the Philippines. The station should be operating early 

next year. 


r PHE new station will be an extension of 
the present DYSR-DYH4 stations, 
operated by the National Council of 
Churches of the Philippines. It will use 

a 50KW transmitter on the following as¬ 
signed calls and frequencies: DYH5 
9630KC, DYH6 11875, DYH7 15410, 
DHY8 17715 and DYH9 21470KC. 

The transmitter has arrived at the Dum- 
aguete site, but the station engineers are 
still uncertain as to the type of antenna 
system to be used. They feel the cur¬ 
tain type will be more effective than the pro¬ 
posed rhombic, and, when this is finalised, 
the towers will be ordered. 

The organisation has also arranged to 
open recording studios in Hong Kong, 
Djakarta, Kuala Lumpur and Mandalay 
to send back to the station in the Philip¬ 
pines programs recorded in the local lan¬ 
guages for retransmission on the South-East 
Asia Radio Voice. 

Some changes have also been made on 
the broadcast band stations of the National 
Council of Churches. The station at 
Dumaguete City, DYCR on 940KC, is now 
on the air in daylight hours only, due to 
severe interference on the frequency at 
night from the Peking station. The main 
station, DYSR using 840KC with 5KW, is 
to have a power increase to 10KW be¬ 
fore the end of the year. A new station 
went on the air from Manila recently, 
DZCH using 1600KC with 10KW, and this 
should provide reception in this area when 
conditions are suitable. The DYCR station 
may be relocated to a new site 

SOUTH AMERICAN NEWS 

BOLIVIAN station CPI 5 “Radio El 
Condor” broadcasting from La Paz, has 
been heard at good level at 0530 with a 
late transmission. The station suffers severe 
interference after 0550 when the Voice of 
America transmitter at Greenville N.C., 
opens on the same frequency. Radio El Con¬ 
dor has been in operation for many years; 
we first verified the station in 1951 when 
using 5890KC. PERUVIAN station 
OBX4Z “Radio Luz” is a new signal, which 
we are hearing on 6115KC; the station 
closes at 0600 with the Peruvian National 
anthem. Radio Luz is operated by the 
Radio Nacional del Peru network and has 
the same mailing address. The station has 
frequency announcements, as well as its 
slogan using male and female announcers 
following each recording. At 0600. during 
sign-off, the station suffers light sideband 
interference from the B.B.C. London on 
6110KC. 

VENEZUELA TIME CHANGE 

Recently Venezuela made a change in its 
standard time zone, and is now 4 hours 
behind GMT instead of 4* hours, as pre¬ 
viously. The new zone is the same as 
Atlantic Time in North America, and puts 
Venezuela into the almost standard hourly 
time zones across the world. For short-wave 
listeners,- the new zone means that the 
stations open earlier from Caracas and other 
Venezuelan cities, sign-on being now 1000 
GMT instead of the former 1030 hours 
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GMT; sign-off times are mainly at 0400 
GMT. The signals from Venezuela, which 
are numerous in the 60 metre band at 
1000 GMT, will be heard for a longer 
period each evening in this area, due to 
the new time zone, but sign-off will be 
much more difficult. 

AFRICAN NEWS 

RHODESIA with the Rhodesian Broad¬ 
casting Corporation is testing on 855KC 
1KW, from Fort Victoria. The short and 
medium-wave services are now 2425KC 
0355-0615 weekdays; 1500-2005 (Saturday 
to 2200); 3396 0355-0615 weekdays, 1500- 
2005 (Saturday to 2200); 5015 0615-1300KC, 
while a new MW outlet is on 1320KC. 

MALAWI Broadcasting Corporation is 
noted 0400-0900, 1000-2100 on 6200 at 
Lilongwe the new capital, 7640 (Blantyre) 
and 5990KC at Zomba. News in Eng¬ 
lish at 0830 has been added to the regular 
sessions, reports World Radio Handbook 
bulletin. 

ZAMBIA Broadcasting Corporation is on 
the air with National program in English 
0355-1202, 1500-2105 (Saturday to 2200) 
on 3720; on 4911 from 1500; on 6165 
to 1202. 

The Zambia program in vernacular is 
0400-2105 using 3306 and from 1545 on 
4965KC. All other transmissions are 
6060KC. News in English is carried at 
0800, 1200, 1500 as well as the regular 
bulletins. 


Notes from readers should be sent to 
Arthur Cushen, 212 Earn Street, Inver¬ 
cargill, N.Z. All times are in GMT, add 
8 hours for Perth, 10 hours for Sydney, 
and 12 hours for Wellington time. All 
frequencies are in kilocycles. 

CKRZ ON 6160KC 

The Canadian Broadcasting Corporation 
has made a change in the call allocation 
of its short-wave station in Vancouver 
and it is now CKZU in place of the former 
CBUX. In the past, the call has been that 
of the broadcast band station CHB with 
“X” as an additional part of the call. 
The station originally was CBRX. The 
station, using 6160KC, is on the air 24 hours 
a day, relaying the C.B.C. Vancouver station 
CBU on 690KC. CKZU is difficult to hear 
in New Zealand, due to the use of this fre¬ 
quency by the Far East Network in Tokyo, 
at times when reception would be possible. 
CKZU uses, a power of 500 watts. 

T1RICA ON 9615KC 

The reception of the Costa Rican station 
“La Voz de la Victor” in San Jose is re¬ 
ported by several readers, including Steve 
Thurlow, Cabramatta, N.S.W., who reports 
sign-on on 9615KC at 1100 GMT. Opening 
announcement is followed by world news 
and, at 1110, local news; then follows com¬ 
mentary and music, with identification at 
1130, preceded by a three-note chime. The 
station verified him in 27 months. Our 
records show that this station was first 
verified in 1940 when it had the same slogan, 


but the call sign was TIPG. In 1962 a fold¬ 
ing verification card was received, when 
the call had been changed to TIDCR. Now 
the station has the call of TIRICA the last 
four letters being part of the name of the 
country. The TIRICA station gives good 
reception on 9615KC from opening at 1100 
GMT and (except for “Radio Reloj” on 
6205KC closing at 0700 GMT with “Ave 
Maria”) is the best Costa Rican signal at 
present. 

VTW4 ON 4910KC 

After a period of test operation on 
3200KC, the Gilbert and Ellice Island Broad¬ 
casting Service at Tarawa has moved its 
test transmitter to the new frequency of 
4910KC. The station is still operating only 
one day a week in English on Thursday 
from 0730 to 1030 GMT and, as well as 
the usual 6055KC frequency, carries its 
program on this new channel. The station 
is requesting reports from listeners in an 
endeavour to find a suitable frequency in 
the 60 or 90-metre band, as the reception 
on 3200KC seems to give little prospect of 
good coverage. The new channel is ex¬ 
pected to give a better range of signal 
though, in some areas, side-band interference 
from the Brisbane A.B.C. station VLM4 
could be troublesome, operating on 4920KC. 

HLSA—VOICE OF KOREA 

The Voice of Free Korea, which has the 
HLSA callsign on 600KC on BC, and 
its many short wave frequencies, is on the 
following schedule, according to a report 
from the Sydney Branch of the New Zea¬ 
land Radio DX League: 

KC North Korea GMT 

600, 6035 2000-2330, 0200-0430, 

0800-0830, 0900-1200, 1300-1700 

Japan 

1200-1300, 1730-1800 
2000-2100, 1430-1600, 1630-1700 
2100-2200 0200-0300, 0900-1030 


6035 

970 

9640 

9640 

9640 

9640 

11925 

11925 

11925 


China 

2200-2245 

Russia 

2245-2300, 1345-1400 

Asia 


1030-1130, 1200-1345 


United States 


Europe 


S.E. Asia 


0300-0400 


0700-0800 


1400-1530 


NORTH KOREAN HOME SERVICE 

The schedule of the Home Service of the 
North Korean Radio at Pyongyang includes 
the use of many frequences on the boad- 
cast band which give good reception in this 
area after 1400 GMT. The stations operate 
as follows: 

First program in Korean: 

2000-1500 605, 725, 785, 850, 860, 1000, 
1045, 1275, 1285, 1335 and 

2850KC. 

2300-0800 6195, 6600KC. 

Second Program in Korean: 

2000-1700 625, 655, 685, 735, 800, 820, 
1080 and 6250KC. 

2000-2300 3320. 

0800-1700 585, 660KC. 

RADIO HAVANA CUBA SCHEDULE 

The schedule for the winter months in 
this part of the world has come to hand 
from Radio Havana Cuba, and the Jan- 
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(TITnRADIO SUPPLIERS 

IIJmIMI 5A melville street, hawthorn, victoria 

Phone 86-6465 established 1947 


RECORDING TAPES 

Win-KNOWN MARKS BRAND NEW 
CARTONS 

(Postage l - per reel extra) 
|>0ft on Jin reel (Acetate Base) 

225ft on Jin reel (Acetate Base) 

300ft on Jin reel (Tensiliscd Mylar) 

50()ft on Jin reel (Tensiliscd Mylar) 

600ft on J'-»in reel (Tensiliscd Mylar) .. 

000ft on 5in reel (Acetate Base). 

900ft on 5in reel (Mylar Base). 

1200ft on 5in reel (Mylar Base). 

1800ft on 5in reel (Tensiliscd Mylar) .. . 
1200ft on 5-'/4in reel (Mylar Base) . . .. 

)8001 1 on 5*4 inch reel (Mylar Base) .. 
1200ft on 7 inch reel (Acetate Base) 
1200ft on 7 inch reel (Mylar Base) 

1800ft on 7in reel (Acetate Base). 

1800ft on 7 inch reel (Mylar Base) 

2400ft on 7 inch reel (Mylar Base) 

3000 on 7in reel (Tensiliscd Mylar) . . 
JfcOOft on 7in reel (Tensiliscd Mylar) . . . 


IN 


6 / 

7 6 
12 / 
16/ 
17/6 
19/6 
22 6 
35/ 
52/6 
35/ 
52 6 
25/ 
30/ 
35/ 
42 6 
52/6 
75/ 
92/6 


EMPTY TAPE REELS 


Jin .. .. 

. . . . 2/6 

1 5in . . . . 

.. .. 3/6 

JV-4 in . . . . 

. . . . 3/3 

5-Vain . . .. 

. . . . 5/6 

4in . . . . 

.. .. 3/6 

1 7in 

. . . . 5/ 


OR In Plastic Storage Box 

5in. 8 / I 7in. 

COLSINO TAPE SPLICERS Complete 
Splicing Tape and instructions. 

BIB TAPE SPLICERS 


12/ 

with 

5/ 

27/6 


TRANSISTORISED AMPLIFIERS 
AND TUNERS 

LAFAYETTE 

PK-522 J Transistor. Single Ended 50 mW Out¬ 
put .£2/17/6 

PK-54J 4 Transistor, Push Pull, 100 mW Out¬ 


put 


£3/15/ 


p. 

PK-544 5 Transistor, Push Pull. 250 mW Out¬ 
put . £5/17/6 

PK-801 4 Transistor, Push Pull, 1 Watt Out¬ 
put .£5/17/6 

PK-6JJ J Transistor, 1 Diode. Broadcast AM 

Tuner.£6/15/ 

' M1TVAMP” 2 Watt Audio Amplifier, encased 
in Epoxyresin.£7/10/ 

LEADER Model LDM-810 
GRID DIP METER 

Specifications: 2 to 250 Megacycles with 6 plug 
in coils. Frequency Range: 

A— 2— 5 Me. D— 22— 50 Me. 

B— 4.6—11 Me. E— 47—H6 Me. 

C—10.5—25 Me. F—110—250 Me. 

liVcrnal Modulation: 1 Kc. approx. 

Tube Complement; 6CW4 (Nuvistor). 

Power Supply: 200 230 Volt 50 cycle 

Size and Weight: 6-Vi x 2-Vi x 2 inches 1.76 lb. 

Price £22/5/- inc. tax 
CO AX IA L C AB LES 

UR67 50 ohm -Vfcin diam. coaxial cable 1/6 >d. 
or 25/ per 27yds roll. 

UR43 50 ohm 3/16in diant. coaxial cable 15/ 
per 35ft roll. 

UR71 72 ohm '/-tin diam. coaxial cable 1/6 yd 
or £1 per 25yds roll. 

ALL ABOVE CABLES ARE IN AS NEW 
CONDITION. 


GERMANIUM RADIOS 

Imported Germanium Pocket Radios Complete 
with Earphone and instructions. 

To Clear . . . 19/6 


SWR METERS Model KSW-10 

SPECIFICATIONS: 

Sianding Wave Ratio: 1:1 to 1:10. 

Accuracies: plus or minus 3 r A scale length. 
Impedance: 52 ohms and 75 ohms. 

Meier: 0-100 DC microamperes. 

PRICE: £9/10/- inc. Tax 


STEREO AMPLIFIER 

10 wats (5 watts per Channel) £19/17/6 
For details see March advert. RTV Sc H. 

VACUUM TUBE VOLTMETER 

••KEW” Model K-116 (PV202I 

Complete with DC Probe and Leads. £27/5/, 
inc. Tax. RF and HV Probes Extra. 


CLEARANCE SALE 
This Month Only 

Mid-Year Sale of Disposal Equipment at our 
Store. 8 Park Street. GLF.NFERRIE. Phone 
81-1935. Communication Receivers, Transmitters. 
Walkie-Talkies. Valves. Transformers, TRI935 
Transceivers. Racks. Power Supplies. Resis ors 
anil Condensers and Surplus Electro hie Equip¬ 
ment. STOCK MUST BF CLEARED. No 
Reasonable Offer Refused. 


COAXIAL CONNECTORS 

AMERICAN TYPE 

P 1,259 Coaxial Plug . 

4087-1 Coaxial Plug (PL259 PIPE) 

S0239 Coaxial Socket (Suit PI-259) 

4802-1 Coaxial Socket (PTFE) . 

CJ2-I4 Coaxial Dble. ended female 

Joiner (PTFE). 

UGI75U Adaptor for PL259 to suit Vi in 


CJ2-I7 Coaxial ’ T" Piece suit PL 1259 
BNC Series 

UG 88 C U Coaxial Plug (PTFE) . 
UG290 U Coaxial Socket (PTFE) . . 
Belling Lee Type 

Coaxial Plug (Suit Vain Cable) .. .. 

Coaxial Socket. 

C oaxial Socket (flush Mount) . . 
Coaxial Cable Joiner (female) . . 


9/6 
14/6 
. 9/ 

14/8 
Cable 
17/6 
Cable. 
2/9 
23/3 

15/9 

12/6 

4/ 

3/6 

3/6 

4/ 


TRANSISTOR intercom 

4 Station. ] Master, 3 Sub-Stations. 3 Tran¬ 
sistor. 200 mW Output. C'omplete with 
66yds wire. Battery, Staples, etc.. £10/5/ 
2 Station. 1 Master. 1 Sub-Station inc. Battery, 
Wire, etc.£6/10/ 


ELECTROLYTIC CAPACITORS 

Brand new. Sub-miniature & Pigtail, PVC sleeved 


Mfd. 

Volts 

Price 

Mfd. 

Volts 

Price 

2 

12 . . 

. 3/ 1 

50 

25 . . 

4/3 

4 

J ... 

3/6 

50 

52 

14/6 

4 

12 

3/ I 

64 

6 . . 

3/3 

5 

18 

3/6 

64 

18 . . 

3/3 

8 

10 

3/6 

100 

J . . 

3/3 

8 

15 

3/6 

100 

6 

3/3 

8 

J50 ... 

4/9 

100 

12 

3/6 

8 

600 

5/6 

100 

24 

4/3 

10 

J ... 

3/ 

100 

200 . . 

10/ 

10 

6 

3/ 

(can PVC) 

10 

12 

3/ 

150 

200 . . 

10/ 

10 

25 ... 

3/3 

150 

150 .. 

7/6 

16 

10 

3/3 

100 

100 . , 

7/6 

16 

J00 ... 

5/3 

200 

25 

5/ 

16 

600 ... 

6/6 

250 

**6 1 

5/ 

20 

200 ... 

5/6 

250 

12 . 

5/3 

24 

350 . .. 

6/6 

250 

25 . . 

6/3 

24 

600 ... 

10 / 

250 

50 . 

8/9 

24 

3 ... 

3/3 

200 

50 . 

8/9 

25 

6 

3 3 

500 

12 . . 

5/ 

25 

25 ... 

3/6 

500 

50 . . 

, . 13/ 

25 

50 . . . 

4/3 

1000 

6 . 

8/6 

JO 

6 ... 

3/ 

1000 

12 . 

9/9 

JO 

12 

3/ 

1000 

18 

. 10/6 

J2 

350 . . . 

5/ 

1000 

2000 

25 . 
18 . 

13/6 

17/ 

50 

6 

3/ 

50 + 50 

J50 . 

16/ 

50 

12 ... 

3/3 

(PVC can 

type) 


UNICORN 4 TRANSISTOR 
PORTABLE 

TAPE RECORDER UN-406 (J Irack) 

2 Motors 
Specifications: 

Circuit: 4 transistors, 1 thermister, 124 mW 
Output power. 

Speed: 3% l.p.s. Adjustable speed control. 
Motor: 2 Micro motors. 

Recording Time: 20 min. (200ft tape). 
Microphone: Crystal with remote control switch. 
Complete with 200ft tape, 3in empty reel, micro¬ 
phone. earphone, and batteries, usual price 
£ 17/10 . 

Our price £9/15/- inc. tax 


SPEAKER TRANSFORMERS 

Well-known make "E” Type. 

5000 ohm to 3.5 ohm. 18/6 

5000 ohm to 15 ohm. 18/6 

7000 ohm to 3.5 ohm. 18/6 

7000 ohm to 15 ohm. 18/6 

“C” Type. 

7000 ohm to 3.5 CT. 25/ 

10.000 ohm to 3.5 CT. 25/ 


POWER TRANSFORMERS 

290v-0-290 volt 60mA. 6.3v 2A. 5v 2A. 27/6 
385v-0-J85 volt 100mA, 6.3v JA. 5V 2A, 35/ 
385v-0-J85 volt 125mA, 6.3v 3A, 6.3v 2A, 

5V 2A. 45/ 


SPEAKERS 

Brand New, Bankrupt Stock, Well-known Make. 

8in Twin Cone. 10 watt 15 ohm V.C., £3/19/6 
5in Twin Cone, 4 watt Tweeter 15 ohm V.C., 

£2/5/ 

6in Speakers 3.5 or 15 ohm. 42/ 

3in Speakers 3.5 ohm. 32/ 


WANTED TO BUY 

COMMUNICATION RECEIVERS. TRANS¬ 
MITTERS, TEST EQUIPMENT. AMPLIFIERS. 
TRANSISTOR RADIOS. TAPE RECORDERS, 
SPEAKERS, TRANSFORMERS. ETC. 


MULTIMETERS 

FERROC'ART PTJ4 Pocket Multimeter .. 57 6 

CENTRAL 200H Multimeter 20.000 opv D.C 

£5/126 

CENTRAL CT500 Multimeter 20.000 opc D.C.. 

£6/15- 

CENTRAL CT3J0 Multimeter 20.000 opv DC. 

£ 8 

SAKURA TR6S Multimeter 20.000 op\ D.C ., 

£8 10 / 

SANS El SE550 Multimeters 100.000 opv D.C.^ 

Multimeter Probes. 6/ 

200H Movement. 57/6 

Meter Rectifiers. 10/ 


SPECIALS 

MTC7J OC71 Transistors. 7/6 cu. or 3 for £1 
Sato Subminiature Be/els 6-8 volt No. 3280 
complete with globe. Red or black. 4/ 
GLORIA Extension Speakers (Plastic) Contains 

4in Speaker and 12ft wire. 50/ 

RESIN CORE SOLDER. 16 gauge 

40 60 1 lb packet. 18 

60/40 11b packet. 22/ 

SCOPE Soldering Irons 6 second Standard. 45/ 
SCOPE Soldering Irons Deluxe Stainless Steel 

Barrell. 50/ 

MINISCOPE Soldering Iron. 45/ 

BIRKO Soldering Iron 6 second. 39/6 

TRANSFORMER Suitable Scope or Birko. 50/ 
Mixed Bag of NEW' Resistors, Condensers. 
Potentiometers. 30 Popular Types. 

$1 or 10/ a bag. 

Mixed Bag of 20 NEW Polyester and Stvroseal 
Capacitors. All Popular Types. 

SI or 10/ a bag. 

Mixed Bag of 20 NEW Polyester. Paper. Mica. 
Ceramic and Plastic Condensers. All Popular 

Types. 

SI or 10/ a bag. 

I Henry choke for Mullurd Tachometer 22/6 

OA91 Diodes.3/6 

OA2I0 power diodes .8/6 

High impedance Headphone . . . 25/ 

Crystal Ear piece for Transistor Radio 6/6 

Crystal Land Microphone .12/6 

BM3 Pencil Type Crystal Microphone .... 50/ 


TWO-WAY RADIOS 

WESTON Model LM3 12-volt Two-way Taxi 
Radios. Frequency 71 Me. Approx. Easily 
converted for amateur use. Clean condition. 
Complete with Valves. Vibrator. Micro¬ 
phone and Cradle. 

Price: £17/10/- 

Plus Freight. 


WALKIE TALKIES 

9 Transistor 100 mW output Citizens Band. 
27.240 Me. Fully Transistorised Walkic 
Talkies. Individual Speaker and Microphone. 
Dimensions. 7Vfcin x 2 5 /«in x 2in. Complete 
with Batteries, Earphone and Leather carrying 
case. 

£42/10/- Pair 

Inc. tax. plus freight. 


CLEAR PLASTIC PANEL 
METERS 

New shipment of popular “P” Series Panel 

Meters. P22 2in square clear plastic face. 

IViin round mounting hole, V4in deep. 

P22-500 uA.42/6 

P22- 1 Ma.£2 

P25, 2'Ain square clear plastic face, 2in round 
mounting hole. -V4in deep. 


P25-50 uA. 

£4/2/6 

P25-VU 

meter 

’ £3/15/ 

P25-I00 uA. £3/12/6 

P25-15 

volt 

DC. 

47/6 

P25-500 uA. 

55/ 

P25-J00 

volt 

AC. 

47/6 

P25-I Ma. 

47/6 





P25-4 Ma. 

47/6 

MR2P 1 

Size 



P25-I0 Ma. 

47/6 

MR2P-15 volt 

Dc. 

37/6 

P25-20 Ma. 

47/6 

MR2P-300 volt 


P25-50 Ma. 

47/6 

AC. 



42/6 

P25-I00 Ma. 

47/6 

MR2P-J0-0-J0 

Amp 

P25-S meter 

50/ 

DC. 



42/6 

FOR DETAILS 

OF OTHER 

RANGES 

OF 

PANEL METERS SEE 

OUR 

A DVT.. JUNE 

ELECTRONICS 

AUSTRALIA. 





LOG BOOKS, 5/6 each, postage 1/-. 


CLIENTS PLEASE NOTE 

ALL PRICES QUOTED IN THIS ADVER¬ 
TISEMENT INCLUDE SALES TAX WHERE 
APPLICABLE. PLEASE ADI) POSTAGE 
WHEN ORDERING, SORRY, NO C.O.l) 
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guages and times and frequencies are shown 
as follows: 


English: 


KC 

0300-0430 

0500-0600 

11865 

2010-2140 


1515 

2050-2150 


15135 

Creole: 

1100-1200 

0200-0300 

6060 

French: 

0430-0500 


11865 

1900-2010 


15155 

2110-2140 


15300 

Portuguese 

2300-0000 


15340 

Arabic: 

2000-2110 


15300 


AFRS SCHEDULES 

The latest schedule for the United States 
Armed Forces Radio and Television Service 
shows that programs from New York and 
Los Angeles are now carried on the VO A 
transmitters at Delano, California, Bound 
Brook N.J., Greenville, North Carolina, 
Bethany, Ohio, in the United States, and 


from Manila in the Philippines. The trans¬ 
missions are beamed to Europe and Africa 
from New York and to the Far East and 
South Asia as well as the Caribbean from 
the Los Angeles studios. The present 
schedule is: 

Far East: 


2130-0700 

17765 

Delano—3 

2130-0730 

15410 

Delano—4 

0745-1630 

5965 

Delano—4 

0715-1630 

9700 

Delano—3 

0700-1030 

15210 

Philippine 

Caribbean: 



2200-0245 

15275 

Delano — 2 

0300-0800 

11940 

Delano — 2 

0715-1245 

9700 

Delano — 2 

1300-1500 

11705 

Delano — 2 

1330-2245 

15330 

Bound Brook — 6 

1330-2245 

15350 

Bound Brook — 2 

North Africa: 



1800-2245 

17855 

Bound Brook — 3 

1500-2245 

15330 

Bethany — 5 

Europe: 



1330-2245 

15430 

Greenville — 4 

North Europe: 



1330-2245 

15350 

Bound Brook — 1 


| FLASHES FROM EVERYWHERE | 


sions in Turkish at 2145 and has news in 
English at 2200 on 15160KC. A report 
from South Australia gives further recep¬ 
tion from 0430 to sign-off at 0700. The 
stronger signal is on 15160; the other fre¬ 
quency 15195 suffers some interference 
•from Radio Japan at various times, which 
also uses 15195KC for its General Service 
each hour. 

SWITZERLAND with transmissions from 
Berne, during the winter months in the 
Pacific area, has retimed its transmissions 
for morning reception in Australia and New 
Zealand; the station opens now at 2100 
GMT. The English program is carried on 
two frequencies, 9545 and 11865KC. 

HONOLULU station of the Voice of 
America, which is listed with the power of 
200KW, is shown in the latest VOA sche¬ 
dule to operate as follows: 1300-1630 on 
9645KC to East Asia; 0900-1230 on 9650 
and 11845KC for Australia and New Zea¬ 
land; 2130-2230 on 15105 and 17750KC to 
North East Asia. 

KABUL in Afghanistan has altered its 
schedule to Europe, and is now heard in 
German from 1830 to 1900 GMT; the 
French transmission, which formerly com¬ 
menced at 1900, is now not heard, the sta¬ 
tion uses either of two frequencies for this 
transmission to Europe, 15225 or 15125KC. 


ALGIERS is heard over the Radio Tele¬ 
vision Algiers transmitter on 11835KC with 
a new program in English from 2200-2230, 
then a session in Spanish from 2230 to 
2300 GMT. This is the first regular ses¬ 
sion in English we have noted from the 
Algiers station which, in the past, has been 
mainly heard with programs in French and 
Arabic. 

IVORY COAST station Radio Abidjan 
is using a new frequency, according to the 
world Radio Handbook bulletin; the station 
is now on 6015KC for its international ser¬ 
vice. Sign-on is week days at 0630, and 
Sundays at 0700. It is also reported, with 
the end of transmission, with usual sign-off 
at 2400 GMT. 

NORTH VIETNAM station Radio Hanoi 
has an additional news bulletin and pro¬ 
gram in English, this is on the air 0000- 
0030 on 11635 and 9760KC. The other 
English programs at 1000, 1330, 1530 are on 
15100, 9830, 9760KC. 

KOREAN STATION the Voice of the 
United Nations Command, which has been 
in operation in South Korea since the end 
of hostilities in this country some 12 years 
ago, is being reported from Japan as using 
9415KC from sign-on at 0600 to sign-off at 
0900 in Korean. English station identifica¬ 
tion given each half hour. 

GUATEMALA station TGRT, located at 
Tikal, uses the power of 500 watts on 
6205KC. The station is officially allocated 
6190KC. The station is on the air 1815- 
2015 and 0100-0430 GMT. 

ALBANIA’S latest schedule with transmis¬ 
sions from Radio Tirana, is now: 0330- 
0700 on 7090, 9390; 1530-1900 on 7090, 
7850; 2000-2030 and 2130-2200 on 7090 
and 9390KC. Sessions in French at 1730- 
1800 on 7090, 7850 and 9390; 2130-2200 on 
9390KC. The English broadcasts are at 
0630-0700 and 2000-2030 GMT. 

BRITISH HONDURAS station Radio 
Belize announces as “the Voice of the 
emerging Nation of Belize in Central 
America*’ in its tranmissions. It has now 
been reported as using two frequencies: 
week days 1200-1530, 1800-1900 2230-0400 
and Sunday 1200-1900, 2230-0500 on BC 
834KC with 20KW and on short-wave 
3300KC with 5KW. 

GREENLAND with transmissions from 
Godthaab uses 5980 between 2200 and 2255 
GMT, in the clear. Its other transmissions 
on this frequpney are covered by Radio 
Moscow, according to a report over Radio 
Sweden. 

BEIRUT programs over the Lebanon 
Broadcasting System to its overseas listeners 
is now carried on the following schedule: 
to South America 2300-0100 on 11925KC; 
to Africa 1830-2030 on 11810KC; to North 
America 0130-0400 on 9660KC. 

MALDIVE ISLANDS in the Indian 


Ocean is now reported to operate a broad¬ 
casting service, according to a report from 
Ceylon. The station has been heard with 
news at 0300 over the Maidive Islands 
Broadcasting Service, also at 0900 and 1500 
GMT on 7450KC: a test transmission at 
0500 GMT is heard on 9650KC. The station 
at 0500 has western and oriental music, 
each piece of music folowed by whistle 
identification signal and voice identification 
each half hour. 

NEW YORK station WRUL Radio New 
York World Wide is operating to Europe 
from 1200-2400 on 15440, 1200-1600 on 
17845, 1600-2145 on 17840. The program 
DXing World Wide is on the air on Satur¬ 
day at 1900 GMT. 

BONAIRE is now carrying the trans¬ 
missions of Radio Nederlands for listeners 
in North and South America in English 
from 0130 GMT and repeated 0400-0450 
GMT.. The station is using 9690KC and 
a power of 260KW on this frequency. These 
broadcasts are no longer carried direct from 
Hilversum, but are recorded earlier at Bon¬ 
aire for later tranmission. 

IRAN with transmissions from Radio 
Teheran is now using 11730KC with a pro¬ 
gram in French at 1930 and English at 
2000. The station also announces a 31M 
band frequency, which is presumed to be 
9680KC. The station carries the same pro¬ 
gram on the lower-powered station on 
7090KC. 

ANKARA in Turkey opens its transmis- 


HELSINKI in Finland has a transmis- 
mission in English on the air from 1600 
to 1700 on Saturday on 9555, 11805 and 
15185KC. The program is repeated later 
on the same day from 2100 to 2200 on 
6120, and again from 1215 to 1315 GMT 
on 9555, 11805 and 15185KC, according to 
Swiss DX Session. 

ISRAEL has been noted with the Kol 
Israel transmissions from Jerusalem on a 
new schedule, with English at 2045 GMT 
instead of the former time of 2015. The 
transmissions on 9009, 9625 and 9725KC 
are on the air with Yiddish at 1600 and 
1830, Persian 1630, Russian 1700 and 1930, 
Spanish 1730, Roumanian at 1800, Hebrew 
1900, French 2015 and English from 2045. 

UNITED STATES station WINB at Red 
Lion, Pa, has made a change in the schedule 
lime, as well as its 25M band frequency. 
The station is on 17720KC from 1700-2000 
and on 1 1755KC 2000-2200, with news at 
1700 and 2000. 

(Continued overleaf) 



ASSOCIATION OF 
PUBLIC ADDRESS 
ENGINEERS 


For all information. membership forms, 
sample of the free monthly Journal, and de¬ 
tails of benefits and subscriptions, write to:— 
A.P.A.K., 1\0., Bov 122, OuklelKh, Vic. 


TV PICTURE TUBES 

1 YEAR WARRANTY .. .. £7 

2 YEAR WARRANTY .. .. £10 

PLUS OLD TUBE 

Special Prices to the Trade. 

ALL TYPES EXCEPT BONDED AND 27 INCH 

These Tubes hove on all NEW GUN 
(Cathode, Heater, Base, Etc.) 

All Duds must be under Vacuum and Scratch free. 

When ordering by mail add freight. 


SURE BRITE PICTURE TUBES 

198 PACIFIC HIGHWAY, CROW'S NEST, SYDNEY, N.S.W. 
ENTRANCE ROCKLANDS ROAD. PHONE 92-7743 
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LAFAYETTE New De Luxe 
14 TUBE COMMUNICATIONS RECEIVER MODEL HA-225 



5 BANDS — 


150-400 KC, 1.6-4.8 MC 

4.8-14.5 MC, 10.5-30 MC, 48-54 MC 


Dual Conversion on 6 metres 

NEW "ALWAYS ON" FILAMENT VOLTAGE FOR MIXER 
AND OSCILLATOR STAGES FOR FREQUENCY STABILITY. 


UNBEATABLE VALUE/ 

£119/10/- 

inc. Sales Tax. 


® 14-Tube Superheterodyne Circuit • Extra RF Stage, Mixer/Osc for Dual Conversion 
on 6 Metres ® 1 RF Plus 2 IF Stages for High Gain Reception on All Other Bands. 
© New Product Detector Circuit for Improved SSB Reception ® Separate BFO and Q- 
Multiplier Circuits (can be used simultaneously) • Crystal Ciiabrator for Checking 
Receiver Calibration Markings • Improved Automatic Noise Limiter © Voltage Regu¬ 
lated Power Supply. 


The HA-225 features full amateur band cover¬ 
age of 80 through 6 metres plus Marine 
Beacon Band. Special filament transformer 
provides continuous filament voltage to 
oscillator and mixer tubes . . . maintains 

critical frequency stability . . . prolongs tube 
life . . . reduces warm-up time. Sensitivity 
is .5 Microvolt for 10 db s/n ratio. Selec¬ 
tivity is variable from 60 db to 93 db in 
Q-Multiplier operation with plus or minus 
10 KC detuning. Calibrated electrical band- 
spread on amateur bands 80 through 10 
metres (6 metres is tuned with main tuning 
controls on expanded scale). Other features 
include antenna trimmer, built-in "S" meter, 
tape recording jack, and remote control 
socket for simultaneous control of HA-225 
with a transmitter. Front Panel Controls: 


AF Gain, RF Gain, 5-position Function Switch, 
BFO Frequency, Band Selector, Q-Multiplier 
Selectivity, Q-Multiplier Frequency, Band 
Spread Tuning, Main Tuning, Antenna Trim¬ 
mer, Power On-Off Switch, MVC-AVC Switch, 
Rec-Send Switch, and Headphone Jack. IF— 
455 KC Audio Output—1.5 Watts. Output 
Impedance—8 and 500 ohms (speaker optional 
extra). Tubes 4 6AQ8, 3 6BA6, 2 6BE6. 

I 6BL8, I 6AL5, I 6AQ5, I OA2 plus 6CA4 
rectifier. For 220-240 VAC. 

Model HA-225. Less Calibrator Crystal. 
Stock No. 99-2523. £119/10/- 

Optional Calibrator Crystal, 100 KC. Type 
hC/13U. Stock No. 40-0901. £4/9/6 

Model HE-48 Matching 3in x 5in Speaker. 
Stock No. 99-2532. £4/17/6 



STILL AVAILABLE 

THE FAMOUS HE-30 

£73/5/- 

Inc. Sales Tax. 

Terms Available 

Also available in Kit Form, 
KT-320, £61/5/- complete. 


Outstanding Bandspread, Selectivity with a built-in Q-multiplier and Sensitivity combine to 
make the LAFAYETTE HE-30 one of the best general coverage bandspread receivers ever 
offered in Australia. Designed for today's crowded amateur bands and the discerning Short- 
Wave Listener, thousands of HE-30s in use throughout the world testify to its superior 
performance. 

Tubes—6BA6 RF Amplifier, 6BE6 Mixer, 6BE6 Oscillator, 6AV6 Q-Multiplier/BFO, 2 x 6BA6 
IF AMPLIFIERS, 6AV6 Detector/AF Amplifier/AN L, 6AQ5 Audio Output, 5Y3 Rectifier. 
MAINS SUPPLY 220-240 VAC. 

MAKE SURE YOU RECEIVE THE BENEFIT OF LAFAYETTE'S EXCLUSIVE GUARANTEE 
BACKED BY WORLD EXPERIENCE IN ELECTRONICS — AVAILABLE ONLY WHEN YOU 
BUY YOUR LAFAYETTE EQUIPMENT FROM LAFAYETTE ELECTRONICS OR THE 
AUTHORISED DISTRIBUTORS LISTED BELOW. 


I.AFAYETTE 


ELECTRONICS 


Division of Electron Tube 
Distributors Pty. Ltd. 


All Mail inquiries and Orders to: 


VICTORIAN SALES CENTRE 
AND HEAD OFFICE, 

15a WELLINGTON ST. 
WINDSOR, S.1-, VIC. 51-6362. 


See the LAFAYETTE receivers and range 
of Test Equipment also at: 

E.T.D., 523 Old South Head Road, Rose 
Bay, N.S.W. 

TISCO AGENCIES, Overend and Hamp¬ 
ton Streets, Woollongabba, QMand. 
MACK'S ELECTRONICS, 199 Rundlo 
Street, Adelaide, S.A. 

WINDSOR SERVICES, Smith Street, 
Darwin, N.T. 


BROADCAST BAND DX 

PHILIPPINES.—A new station of the 
Far East Broadcasting Company, Marbel, 
Cotabato, has the sallsign DXKI. It is 
operating on 1060KC and has the power of 
10KW, according to a letter from the 
FEB in Manila. This new station recently 
went on the air to help give better coverage 
in the southern Philippines, which cannot 
be reached by the two FEBC stations 
DZAS and DZFM. Another new Gospel 
station is DZCH in Manila, which is using 
the frequency of 1600KC, and is operated 
by the National Council of Churches in the 
Philippines. 

B.B.C. RELAY STATION.—Expanding 
use of the broadcast band for relay bases is 
common with many large broadcasting or¬ 
ganisations and the recent new B.B.C. sta¬ 
tions on this band will provide reception at 
dawn in the equinoxial period of March and 
September. The present B.B.C. relay sta¬ 
tions and transmission times when recep¬ 
tion is possible are: 

KC 

638 Cyprus, 1800-1915 Arabic. 

701 Perim Island, 1600-1930 Arabic. 

719 Cyprus, 1730-1915 Arabic. 

1178 Malta, 1100-2100 Arabic. 

1421 Cyprus, 13200-2100 World Service. 

UNITED STATES.—The third U.S. sta¬ 
tion to go on to a complete 24 hours a day 
spoken program is WINS in New York, on 
1010KC, which has dropped all its music 
programs in favour of news, weather and 
commercials. This follows the success of 
XETRA News in Los Angeles on 690KC, 
which originated the idea. Then WNUS 
in Chicago on 1390KC followed up with 
its termination of music programming in 
place of news and weather for the 24 hours 
of each day. WINS, which is a Westing- 
house station, is heard at times in New 
Zealand at dusk. It will carry 46 minutes 
of news, and 14 minutes of commercial an¬ 
nouncements in its schedule each hour. 
XETRA News is often heard in Australia 
and New Zealand at 1200 GMT, while 
WNUS at times can be tuned in New Zea¬ 
land at dusk or about 0600 GMT. 

NEW ZEALAND.—Major frequency 
changes took place on May 21, when three 
NZBC stations moved to new channels. 
3YD Christchurch, which has been on 
630KC with 1KW opened on 1400KC with 
2KW from a new transmitting site; it oper¬ 
ates 2100-1000 with an all-music format. 
National station 2YZ in Napier moved back 
from 860KC to 630KC, while the Rotorua 
National station 1YZ moved from 800KC 
to 860K.C. 

The clearing of 800KC with the moving 
of 1YZ Rotorua to 860K.C will allow the 
frequency to be used by the Wellington 
station 2YX, formerly on 1400KC. The 
station has been allocated a new call, 2YB, 
and will operate on 800KC with 20K.W, the 
transmitter having been increased from an 
initial 10K.W in use since May 27 when 
the station opened. Its primary function is 
to carry the Wellington program while the 
Parliamentary relays arc being broadcast 
from the House of Representatives. These 
sessions are 0230-0530 and 0730-1030 Tues¬ 
day, Wednesday and Thursday, and then 
on Thursday 2200 throuizh to 0400 on Fri¬ 
day GMT. 

MONACO .— The Radio Monte Carlo 
station which, at present, uses 600K.W on 
its frequency of 1466K.C, provides good 
reception at dawn in the Australasian area. 
It is soon to become the most powerful 
broadcaster in the world and plans to install 
a transmitter with the power of 1/200K.W. 
This will top the three United States sta¬ 
tions at present operating with a million 
watts for Voice of America relays. The 
new Monte Carlo transmitter will enable 
it to cover most of Europe and North Af¬ 
rica with its commercial program in French. 
The possibilities of including English pro¬ 
grams in the schedule are also under con¬ 
sideration. The transmissions are carried 
on its short-wave relays 6035, 7135K.C. 0 
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When writing to us:— 

• Please give your name and full 
postal address, including the 
State .... N.S.W. &c. 

• Please write the above inform¬ 
ation clearly or, for preference, 
print it in block letters. Your co¬ 
operation will facilitate deliv¬ 
ery of replies by mail, where 
such are called for. 


LIKES "ELECTRONICS AUSTRALIA" 

J. D. (Camberwell, Vic.), says that he has 

been buying the journal and its pre¬ 
decessors since 1922 and writes to 
congratulate us on the name and 
format of “ELECTRONICS Australia.” 
Thank you for your letter and your kind 
remarks. You can claim a longer association 
with the journal than anyone on the staff. 
We like the grained paper for the cover, 
also, particularly the type used for the 
April issue. It may be some time before we 
can go over to it permanently and exclusive¬ 
ly, however, because of the present stock 
and supply position . 

AC AND CAPACITORS 

K. S. (Reservoir, Vic.) is concerned about a 

statement on page 39 of our May issue 
referring to the tendency for capacitors 
to develop internal heat with increas¬ 
ing applied frequency. He feels that 
this implies either that the reactive 
component dissipates power or the re¬ 
sistive component in a capacitor is fre¬ 
quency conscious, which is not consis¬ 
tent with his understanding of the 
matter. 

Perhaps the statement is open to criti¬ 
cism, not so much because of what is said 
(which is fact) but because juxtaposition 
of the facts makes possible the inference 
you have drawn. The vital point which the 
author is trying to communicate is that 
capacitors are sensitive to current flow, 
due to their capacitive reactance, whether 
the curernt is caused by a high ripple con¬ 
tent (as in the case of filter circuits) or by 
AC of increasing frequency, as in AC 
situations. This flow of current, interacting 
with sources of dissipative loss, produces a 
temperature rise which is likely to acceler¬ 
ate eventual breakdown. In this sense, the 
effect is frequency dependent, as also it is 
amplitude dependent in filter circuits. 

We are glad to note your satisfaction 
with the contents of the journal. We are 
making a determined effort to retain a 
content which will interest our younger 
readers. 

INFORMATION PANEL 

B.L.A. (W. Heidelberg, Vic.) says that he 
likes the new name of the journal but 
had difficulty in finding his way through 
the information panel on page 1. He 
wanted to send in a subscription but 
had difficulty in finding an address to 
which to send it. 

Fair comment, B.L.A. The array of 
names arises from the fact that “ELEC¬ 
TRONICS Australia” is published by Sun- 
gravure Pty. Ltd., which is a subsidiary of 
Associated Newspapers Ltd. which, in turn, 
is a subsidiary of John Fairfax and Sons 
Ltd., perhaps best known as publishers of 
“The Sydney Morning Herald.” As the 
network of companies evolved, it produced 
a heritage of interstate and international 
offices carrying one or other of the above 
as the registered name; hence the seeming 
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variety of representation in the various 
capitals. 

However, you seem to have overlooked 
the G.P.O. box number under “Editorial 
Offices,” and repeated in connection with 
our Information Service. Any correspon¬ 
dence can be sent via this number, Box 
2728, G.P.O., Sydney. Perhaps we could 
set it out a little more clearly. We’ll have 
a look. 

BOOKSHELF LOUDSPEAKER 

W.N.L. (Alfred Cove, W.A.) asks about fill¬ 
ing materials for the Playmaster “Book¬ 
shelf” loudspeaker. 

Questions like this have been put to us 
before but we will do our best to answer 
you at first opportunity in the “Answer 
Man” section. In the meantime, we suggest 
that you use one or other of the materials 
specified. 

TRAIN CONTROL 

T.D. (Brunswick, Vic.) asks if we have ever 
thought of publishing an article on a 
model train control system. He is of 
the opinion that many readers would 
be interested in such a project. 

A.: We have certainly considered it, T.D.; 
in fact, we described a small system of 
carrier control for model trains in the 
April, 1960, issue. Although the April, 
1960, issue is now out of stock, we are 
still able to supply copies of the article via 
our information service. 

TRANSISTORISED MULTIMETER 

J.B. (Greenacre, N.S.W.) asks if we have 
considered describing a transistorised 
multimeter, possibly a design based up¬ 
on the Transistor Millivoltmeter of 
January, 1965. The ranges provided 
should be similar to those provided by 
the May, 1964, Protected Multimeter. 

A.: It would not be possible to extend 
the January, 1965, design to form a com¬ 
plete multimeter, J.B., as the millivoltmeter 
is an AC instrument only. To provide sen¬ 
sitive DC and ohms ranges one would need 
a DC amplifier system, and as the old say¬ 
ing goes, “that’s the hard part.” The prob¬ 
lems of temperature drift, linearity and 
stability soon make themselves apparent, 
and although it can be done we prefer not 
to base a project on this design approach. 
The design of May, 1964, is, we feel, a far 


better answer to the multimeter problem. 
Many thanks for your kind comments about 
the new name. 

CIRCUIT NEEDED 

L.S. (Fitiroy Falls, N.S.W.) has a Murphy 
B40 receiver which has failed. He is 
desperately in need of a circuit to help 
him get it back into operation. 

We cannot help, but some other reader 
may just happen to have one. (L. Stirzaker, 
“Collingwood,” Fitzroy Falls, via Moss 
Vale, N.S.W.) 

SPEED CONTROL 

K.J.K. (Coogee, N.S.W.) suggests we pub¬ 
lish some articles on motor speed con¬ 
trol, with particular emphasis on the use 
of SCRs (silicon controlled rectifiers) 
in the speed control of small electric 
drills. 

We have, for some time, been investigating 
the possibility of such a project but have 
been delayed because of the lack of suitable 
SCRs and other components at a reasonable 
price. It would appear, however, that this 
problem may soon be overcome and a speed 
control of this type may become the sub¬ 
ject of a near future article in the magazine. 

CLOSED CIRCUIT TV 

K.P. (Elizabeth South, S.A.) writes request¬ 
ing the publication of constructional 
details for a closed circuit television 
camera. 

Unfortunately, Australia has not a surplus 
market in television camera components. 
Overseas, some Vidicon camera tubes with 
minor flaws sell quite cheaply. However, the 
price of a new tube would put such a pro¬ 
ject beyond the scope of a large majority 
of our readers. 

TRANSISTOR EIGHT 

P.G. (Whakatane, New Zealand), asks if it 
would be possible to use an L/C filter 
of the type used in our 1965 Communi¬ 
cations Eight in the Three Band Tran¬ 
sistor Eight receiver described in our 
August, 1961, issue. 

One of our staff members has actually 
tried such a filter in the Three Band Tran¬ 
sistor Eight and found that it worked ex¬ 
tremely well. The filter was constructed from 
4 transformers of the same type used in the 
2N372 collector circuit and the value of top 
coupling resistor required for an optimum 
bandwidth was found to be 10K.. 



maSONICS Australia" INFORMATION SFRVICF 

T O assist readers, “ELECTRONICS Australia’ conducts a technical information service. 

Conditions governing this service are set out below.— 

(1) Address letters to: Assistant Editor, ELECTRONICS Australia, Box 2728, G.P.O., Sydney. 

(2) Requests for copies of circuits or technical information requiring o postal reply must be accom¬ 
panied by postal note or stamps to the value of TWO SHILLINGS. Queries not accompanied by a fee 
will be answered in rotation on these pages. 

(3) For the 2/ fee, we will supply circuit data, as available, from our files. The amount of data 
available varies, but in no case can it include information additional to that already published in the 
magazine. For complicated projects involving material extracted from more than one issue, an extra fee 
may be requested. As a rule, requests for circuits will be answered more speedily if they are not compli¬ 
cated by questions requiring the attention of technical personnel Where articles are not on file we can 
usually provide a photostat copy at 2/ PER PAGE. 

(4) The information service is aimed primarily at assisting readers in matters relating directly to 
articles published in the magazine. Answers will be given in note form and only so far as can be drawn 
from general knowledge of the relevant subject. We cannot provide lengthy answers, undertake special 
research, discuss commercial designs or draw special circuits. Please note that the inclusion of an extra 
fee does NOT entitle correspondents to special considerations. 

(5) The editor reserves the right to return fees or to limit the scope of an individual reply when it 
is felt that a partial answer will be better than none at all. 

(6) In addition to the above service, chassis blueprints are available for most of our projects show¬ 
ing the position of holes and cutouts for metol-working, but containing no details of wiring. Apart from, 
complicated projects like TV sets and oscilloscopes, most blueprints cost 5/ each. Original photographs 
of most proiects are also available, from 5/ for a 6in. x 8in. glossy print, postage 9d extra. 

(7) “ELECTRONICS Australia” does not deal in radio components nor will we debate the relative 
merits of competitive products. Prices and specifications should be obtained from advertisers. 

(8) Technical queries are not answered by telephone. 

(9) We have no file of circuits for commercial radio or TV sets, etc. 
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SPECIAL PURCHASE OF FACTORY STOCK 


RESISTORS, CONDENSERS AND POTENTIOMETERS 

We have purchased the resistor and condenser stock of manufacturers including S.T.C. and Stromberg-Carlson 
who have ceased the manufacture of television and radio receivers and can offer same at less than 25 per cent 
of list price. 

The resistors are mainly I.R.C. and Morganite in valu es from 200 ohm. to 5 meg in A, 1 and 2 watt ratings 
and include some wire wound resistors. List price, £4/10/- per 100. Our Price, 20/- per 100. 

Post and packing, 2/6 extra. 

The condensers are in most popular makes and include mica, ceramic, paper and electrolytic in standard values. 
List price, £5/10/- per 100. Our Price, 20/- per 100. Post and packing, 3/6 extra. 

The potentiometers are all current types and include switch pots, and dual concentric. 

List price, £6 per dozen. Our Price, 25/- per dozen. Post and packing, 2/6 extra. 

rOCC ^ or a Period with each lot of resistors, condensers or potentiometers purchased we will supply 

Fr free: One New Valve Type 6U7G or 1T4 or One New English Miniature llxl Switch as advertised 
0n this page. 


New English Miniature 11x1 Switches 


These new miniature eleven-position 
single-bank switches are 1” diam. 
with i" spindle, they have silver- 
plated contacts and high quality in¬ 
sulation suitable for H.F. use. 

4/9 each. Post and packing 1/6. 



NEW GARRARD RECORD CHANGERS 

These New English Garrard Changers with High Fidelity Crystal 
Pick-ups and Sapphire Styll hare Just beta superseded. We are selling 
same at LESS THAN HALF PRICE. Available in STEREO at 
£12/15/. POST AND PACKING EXTRA: N.S.W., 15/-I OLD., 
_ VIC., TAS., 22/6; W.A.. S.A., 30/-. __ 

HIGH-SPEED 240V. AC/DC MOTORS 

These 240 v. a.c. or d.c. motors are 1/8 H.P. with a speed of 
7,000 R.F.M. and arc ideal for small drills, grinders, etc. Dimensions, 

5Viin x 3Viin, with 5/16in spindle.37/* 

Post, N.S.W. 5/-; Post, Interstate, 8/6. 


NEW 4-SPEED STEREO 

PLAYTR F.O.R. .28/15/0 

NEW STEREO CHANGER. 

4-SPEED F.O.R.£10/15/0 

SLIDER-SWITCHES 

10 pole 2-way silver plated contacts 3/9 

TYGAN AND SARLON SPEAKER GRILLE FABRIC 

54in wide. List price 60/- per yard. To clear at 40/- per yard. 

Postage and packing N.S.W., 3/6, Interstate, 4/6. 

LEADER SIGNAL GENERATOR LSG11 

240V A.C. operated, 6 band 120KC to 390 Megs. 
Provision for crystal. £ 1 r / / 

Post N.S.W. 7/6; Interstate 12/6. XI?/-/- 

BATTERY CHARGER RECTIFIERS 

New Selenium Rectifiers, 6 or 12 volt, at 4 amp., 37/6. Post, N.S.W., 2/j Inter- 
stale, 2/. Transformer for above rectifier tapped for 6 or 12 volt, with circuit 
for charger. 47/6. Port, N.S.W., 7/6i Interstate, 10/. 

At above, 6 or 12 at 2 amp, 27/6. Port* NJS.W., 3/6i Interstate, 4/6. Trans¬ 

former for above. 37/6. Post: N.S.W., 3/6; Interstate, 4/6. 

NEW 240V. A.C. MOTORS 

These small motors, size 3in x Jin x 3Viin. ere 1-12 h.p. 
but are only suitable for intermittent use. 29/6. Pott 
N.S.W. 3/6. Int. 5/. 


NEW A.W.A. OAK SYNCHRONOUS VIBRATORS, 7-pln, 6v. 7/*. 
Poet and Packing 2/. 


NEW GARRARD TAPE DECKS 

AT LESS THAN HALF PRICE 



SINGLE SPEED 3iin takes 
4in spools. Two motors, 
simplified controls, supplied 
with tape £9/19/6: Post and 
packing N.S.W. 12/6. Inter¬ 
state 20/. 

OSC. COILS.15/. 


NEW B.S.R. TAPE DECKS 

These new 3-speed B.S.R. Decks are fitted with a digital counter 
and will take 7” spools. 

2 Track ,£17/15/, 4 Track £22/’ 12/6. 

NEW 4" 

EXTENSION SPEAKERS 

These 4” speakers are mounted in 
polished cabinets suitable for use 
as intercom, units or extension 
speakers. 

LIST PRICE.£6. 

SPECIAL PURCHASE ENABLES 
US TO SELL THESE UNITS AT 
40/. Post and packing, N.S.W., 

6/9. Interstate. 9/9. 



NEW ELECTROLYTIC CONDENSERS 
AT LESS THAN HALF PRICE 


70 mfd + 30 mfd 400v 9 

100 mfd 4- 200 mfd 350v. 12 

50 mfd 12v. 2 

64 mfd 350v. 7 

16 mfd -F 8 mfd 300v W 7 


6 70 mfd 4-25 + 5 + 5 400v W 12 6 

6 8 mtd 400v pig tail. 4 6 

0 16 mfd 400v. 5 6 

6 25 mfd 25v.2 9 

6 100 mfd 350v pig tail. 9 6 


POST EXTRA 


NEW AMERICAN 
TWIN TELESCOPE TV AERIALS 

Extends to 36in each section 
can be used singly for car or 

portable radio.20/ 

POST 2/-. 



25 WATT.£26/17/6 

17 WAIT.£21/17/6 

Pout Extra on 15 Watt 
N.S.W. 10/ Interstate 15/. 

25 Watt by Rail or Air. 
Too Heavy for Pott. 


NEW 17 & 25 WATT PA AMPLIFIERS 


The 25 Watt Amplifier uses 5 valves plus 2 rectifiers including two EF86 low noise valves as micro¬ 
phone preamplifier and two EL34 valves in push-pull output. 

All amplifiers arc fitted with A. and R. output transformers with voice coil tappings of 2 to 15 ohms. 

The 25 watt amplifier can be supplied with line output transformer tapped from 100 to 600 ohms If 
required at 20/- extra. 

Inputs provided for microphone, pick-up, and radio with mixing facilities and tone control. 

The 15 watt is as above but using two 6BQ5 valves in push-pull output. 

12in speaker for above (10 watt). 67/6 

Crystal Microphones for amplifier.47/6 


NATIONAL RADIO SUPPLIES 

332 PARRAMATTA ROAD, STANMORE, N.S.W. PHONE 56-7398. 
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Special Purchase of Manufacturer’s stock of Transistors and Transistor Components 
enables us to offer Transistors and Kit-sets at a fraction of original cost. 


Complete KIT hr TRANSISTOR 6 PORTABLE £10/19/6 

The complete kit of parts for the transistor six includes six transistors, printed 
circuit board, coil kit, 4in speaker, Ferguson driver and output transformers, 
heavy duty battery and all necessary parts to complete the set with full in¬ 
structions. Set is housed in attractive plastic case as illustrated. 

Set can be supplied wired and tested at £2 extra. 

Dials available for all States. Post and Packing extra N.S.W., 10/; Interstate. 13/. 



NEW ENGLISH MAZDA TRANSISTORS 


TYPE 

XA101 

XA102 

XBI03 

MTC71 


FOU1VALF.NT 

OC4S R.F. Tmusdjtoc. 

OC44 Oj*c. Tranrtrtor. 

OC75 Audio general purpoM 

OC71 General Purpove 


5/6 ft. 

7/6 ft. 
7/6 et. 


Duccm type SFT 123 equiv. OC74.7/6 ea. 

Available in matched pairs at. 15/ pair 

AUDIO OUTPUT 

Post and packing on transistors 1/6 any quantity. 


A.W.A. 23" E.H.T. transformers and 23" 110 deg. deflection yokes. New manu¬ 
facturers stock E.H.T. units 50/-. Deflection yokes 50/-. Post free 


NEW VALVES AT BARGAIN PRICES 


866 . . 
6X5GT 
SY3GT 
5/AG . . 
6.16 . 
114 . 

3S4 . 

1A7GT 
1D8GT 
6K8G 
6SJ7GT 


15/ 

7/6 

9/9 

12/6 

12 / 

4/6 

16/ 

9/6 

9/4 

6/9 

9/6 


12K8.If/ 

EK32. 6/9 

6SA7GT. 9/4 

6SH7. 8 6 

105G. 2/4 

1P3G. 2/4 

1C7G. 3/ 


1K5G. 4/ 

1M5G. 4/ 

1K7G. 4/ 

4C8G. 9/ 

4SS7. t/4 

6H6GT . 2/4 


4K7GT. 7/9 

4U7G. 5/ 

7C7. 3/6 

12AU7.11/6 

12AT7. 10/ 

6SN7. 9 6 


Please add postage on all valves. 


616 .10 / 

12SK7. 5/ 

6B8.10/6 

VR6SA . 2/6 

7193. 2/ 

12A6. 5/ 

12SH7. 5/ 

6K7G. 4/6 

955 . 2/6 

954 . 2/6 


NEW 4-SPEED STEREO & MONO PLAYERS 

AT LESS THAN HALF PRICE 
PHILIPS 4-SPEED 
6V BATTERY PLAYER 
MONO £4/17/6 

STEREO £5/17/6 

Post and Packing, N.S.W. 7/6. 
Port & Packing Interstate 12/6 extra 




) 


NEW 240V. ELECTRIC MOTORS 





3300 R.P.M. can be sup¬ 
plied with or without 
4-speed reduction mech 
anism. Size 3*/4” x l-'i I 
including spindle. 


27/6 Each 





NEW PORTABLE RECORD PLAYER 
CASES TO SUIT THE ABOVE TURNTABLE 

Attractive two-tone cabinet with plastic trim. 

Supplied with 5in x 7in speaker in felt-lined enclosure. 
Space for amplifier and batteries or power supply. 
Dimensions 15in x 13in x 7in. 

£5/15/- Post and Packing: N.S.W. 9/.. Interstate 12/-. 


SPRING GRAMO MOTORS 

These new motors and Turntables have 
man> applications. 

17/6 

Post N.S.W., 5/. Interstate 7/6. 


EXTENSION SPEAKERS 

New 9x4 speakers In ewe with volume 

control 75/. Post: Intense, 5/6; N.S.W., 4/. 


NEW POWER TRANSFORMERS 

60mA prim.: 240v with 230v tapping Sec. 
285 x 285 with 6.3v filament winding 
60mA., 25/-. Pius postage: N.S.W., 3/6; 
Interstate, 5/3. 

Prim.: 240v, Sec. 385 x 385 at 80 mA, fil. 
6.3 and 5v., 27/6. Post.: N.S.W., 4/; In¬ 
terstate, 7/6. 

60 mA H.T. Chokes, 7/6. Post: 2/-. 


SHOP SOILED 80 M.A. 
TRANSFORMER 

285 x 285 

Two 6.3 volt windings 15/- each plus 
post. N.S.W. 6/-, Interstate 10/-. 


P.M.G. PRESS TO TALK 
SETS, 25/- each. 
Post and pack 3/-. 


HAND 


NEW AMERICAN 
RECORDING TAPE 
At i List Price 

5Jin 900ft Acetape. £1/2/6 

7in spool 1800ft Mylar. .. £2/2/6 

5Jin spool 1650ft Mylar .. £1/17/6 

5in 800ft Mylar. £1/5/0 

lOiin spool 3650ft Mylar .. £4/15/0 

Post and packing, 2/6 extra. 


NEW MIDGET POWER TRANS. 


40mA prim., 250v. Sec. 225 x 225 with 6.3v 
Fil. Winding. 

Postage: N.S.W., 2/6; 
Interstate, 4/6. 

150 x 150v. Sec. with 6.3v 


27/6 

30mA 240v Prim. 
HI. Winding. 

27/6 


Postage: N.S.W.. 2 6; 
Interstate, 3/6. 


TRANSISTORISED SIGNAL INJECTOR, 55/- 

A MUST FOR QUICK TROUBLE SHOOTING 

Using TWO Transistors, complete with instruc¬ 
tion sheet and battery Post free 


NEW PER-MAG SPEAKERS by Australia's leading Manufacturer 


61a Per Msg . 35/ 

3£in Per Mag. 22/6 

5in Per Mag . 27/6 

5in x 7in Per Mag . 32/6 

Post and Pack. 3/6, N.S.W.; Inter. 4/6 
6in x 9in Per Mag. 37/6 


3 i in Per Mag Tweeter with Cross 

Over Condenser . 20/ 

6in x 9in Per Mag Hvy. dty. 15 ohm 42/6 

8in per Mag . 37/6 

12in Per Mag . 67/6 

12in Per Mag 20 watt . 135/ 


Post and Pack. 5/- N.S.W., 7/6 Interstate 
12in Per Mag .... 67/6, Post and Packing 7/6 N.S.W., 10/- Interstate. 

Speaker Transformers for above 6T, 5T or 7T 10/- 


NATIONAL RADIO SUPPLIES 

332 PARRAMATTA ROAD, STANMORE, N.S.W. PHONE 56-7398. 
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ELECTRONICS PUBLICATIONS (Australia) 

Distributors of Books on: 

Radio, Audio, Television, Transistors and Electrical Engineering 

These include:—Books on Tape Recording, Test Equipment, Servicing and Problems 

Hi-Fi and Radio Control of Models. 

Write to us at P.0. Box 107, Riverwood, N.S.W. for your FREE Brochures. 


Postage &d each book. 


British Transistor Directory. 15/ 

Servicing Transistor Receivers. 13/ 

Semi-conductor Circuit Design. 13/ 

Transistors and Crystal Diode??. 8/6 

Electronic Gadgets for the Constructor. 8/6 

Electronic Novelties for the Constructor. 8/6 

The Oscilloscope Book. 8/6 

Oscilloscope Equipment. 8/6 

Using An Oscilloscope. 11/6 

Experiments for Students, Volumes 1 and 2, ea. 7/9 

Problems in Engineering Science, Vol. 1. 10/ 

Vol. 2. 13/ 

Radio Servicing Instruments. 7/9 

Radio Servicing Problems. 8/6 

Suppressing Radio and TV Interference. 8/6 

Short Wave Receivers for the Beginner. 10/ 

Radio Amateur Operators’ Handbook 

(1965 edition). 7/3 

1965 Electronic Experimenter's Handbook 

Contains approximately 70 Electronic projects—car bat¬ 
tery saver—build a telephone beeper—electronic stop¬ 
watch — plug-in transmitter crystal switch — 40-metre 
antenna for small roof. Price 15/. 


Principles of Colour Television. 26/6 

Specimen Answers to TV Questions. 13/ 

Television Eaults. 8/6 

TV Preamplifiers for Bands I and III. 8/6 

Television Synchronising Separators. 8/6 

Television Timebase Circuits. 8/6 

Television Test Equipment. 8/6 

TV Fault Finding. 10/6 

Understanding Television. 61/ 

Introducing Hi-Fi. 10/ 

Hi-Fi for Beginners. 13/ 

Records and Gramophone Equipment. 15/ 

101 More Ways to Use Your ’Scope in TV . . . . 25/9 

101 Ways to Use Your Audio Test Equipment . . 20/9 

101 Ways to Use Your Signal Generator .. .. 21/ 

101 Ways to Use Your Oscilloscope. 26/ 

Servicing Electronic Organs. 52/ 

Electronic Organ Handbook. 52/ 


1965 Communications Handbook 

Here is the most up-to-date guide for Radio Communi¬ 
cations, four sections Citizens Radio Service—amateur 
radio—short-wave listening—business radio service. Price 
15/. 


Canberro residents: See the display of Norman Price and Gernsback books 
at F. W. Cheshire, Garema Place, Canberra City. 


PRICE LIST —GERNSBACK SERIES 


Postage 1/3 


54. Probes. 28/9 

55. Sweep and Marker Generators for TV and 

Radio. 28/9 

57. The V.T.V.M. 28/9 

58. Maintaining Hi-Fi Equipment. 33/6 

59. Servicing Record Changers. 33/6 

61. Transistor Techniques. 17/3 

63. Transistor Circuits. 31/6 

64. Understanding Hi-Fi Circuits. 33/6 

65. Servicing Colour TV. 33/6 

66. Basic Audio Course. 31/6 

67. Elements of Taperecorder Circuits. 33/6 

69. Electronic Hobbyists Handbook. 28/9 

70. Electronic Puzzles and Games. 22/6 

71. H. A. Hartley’s Audio Design Handbook . . 33/6 

72. Oscilloscope Techniques. 33/6 

73. Audio Measurements. 33/6 

76. Servicing Transistor Radios. 33/6 

77. A Guide to Mobile Radio. 32/6 

78. Rapid Radio Repair. 33/6 

79. Designing and Building Hi-Fi Furniture .. .. 33/6 

81. Printed Circuits. 33/6 

82. Tubes and Circuits. 39/9 

83. Fun With Electricity. 30/ 

84. Marine Radio For Pleasure Craft. 34/ 

85. How To Get The Most Out Of Your VOM . . 33/6 

86. Installing Hi-Fi Systems. 36/9 


each book 


87. Practical Auto Radio Servicing and 

Installation. 34/ 

89. Transistor Projects. 33/6 

91. Radio Control Manual. 36/9 

92. Fundamentals of Semi-Conductors. 34/ 

94. Transistors. 22/6 

95. New Short Cuts to TV Servicing, 2 Vols. . . 68/ 

98. The Story of Stereo: 1881. 34/ 

99. Industrial Electronics Made Easy. 45/6 

100. Basic Math. Course For Electronics . . . . 51/9 

101. TV Trouble Analysis. 36/9 

102. Practical TV Troubleshooting. 26/9 

103. Hints and Kinks for TV Radio and Audio . . 26/9 

104. Basic Radio Course (Revised Edition) . . . . 47/ 

; 105. Basic TV Course. 47/ 

106. Fun With Radio-controlled Models. 36/9 

107. Radio Servicing Made Easy. 2 Vols. 79/6 

109. Basic Industrial Electronics Course. 47/ 

110. Electronic Design Charts. 68/6 

111. Basic Transistor Course. 47/ 

112. Learn Electronics By Building. 44/6 

113. Elements Of Electron Physics. 45/6 

114. How To Make Money Operating Your Own 

Radio And TV Business. 33/6 

115. Horizontal Sweep Servicing Handbook . . . . 47/ 

I 116. Getting Started With Transistors. 45/6 

! 117. How to Build Tiny Electronic Circuits . . 47/6 

I 118. Electronics Data Handbook. 34/ 


Obtainable through your local Booksellers, Newsagents and Stationers. 
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TECHNICAL BOOKS 
AND PUBLICATIONS 


BEGINNER’S GUIDE TO COLOUR 
TELEVISION, by T. L. Squires. Hard 
cover, 124 pages 7 by 41 inches. Text 
with numerous illustrations. Published 
by George Newnes Ltd., London. 


same size, contains a good deal more useful 
information. 

The author makes best use of the space 
available by assuming that the reader is 
already fully familiar with conventional 


With the ever-increasing interest in colour black and white techniques, and by con- 
elevision, even in Australia, there is a very lining his discussion to the NTSC system 

alone. 

Chapter 1 covers the fundamental theory 


eal need for an easy-to-understand text 
o bridge the gap between well-established 


>lack and white techniques and those of of colour and contains a lot of very useful 

information, curves, colour diagrams, etc. 
It is perhaps unfortunate that this author 
also elected to use paints and paint mixing 
to explain subtractive mixing, particularly 
as he points out the weakness of the 
analogy and the random effects which occur 
in practice. The reader is thus left some¬ 
what “up in the air.” 

Chapter 2 covers colour TV pick-up 
equipment. It is most comprehensive and 
deals with both the theory and practice 
of TV cameras up to the pick-up tubes. 
It deals extensively with dichroic mirrors, 
their characteristics, the problems they 
create in the optical system and how these 
are overcome. There is even mention of 
how they are made. 

Chapter 3 deals with reproducing systems, 
starting with the early C.B.S. sequential 
system. From here it goes to the shadow 


olour. 

It is all the more regretable, therefore, 
hat this book, which apparently set out 
o do something like this, falls down in 
mportant respects. 

The major criticism concerns a number 
jf inaccurate or misleading statements 
vhich are particularly unfortunate in a book 
timed at the beginner. Once a reader 
ealises that an author lacks accuracy in 
>ne or two matters, his confidence in the 
est of the text is immediately destroyed. 

For example, on page 13 the author 
ittempts to explain subtractive colour mixing 
m the basis of paints and paint mixing 
employed by artists. This is a highly 
langerous and suspect analogy, since such 
paints vary a great deal in their composi¬ 
tion and may provide subtractive mixing, 
additive mixing or, more commonly, a 
random combination of both. 

On page 16 we are introduced to 
“dichroic mirrors,” which are described as 
semi-transparent mirrors capable of divid¬ 
ing a single light beam into two (or more) 
identical beams for subsequent filtering into 
appropriate primary colours. No mention 
is made of the fact that dichroic mirrors, 
by their very nature, provide the major 
colour filtering action, as well as splitting 
the beam. The description is further con¬ 
fused by their being referred to variously 
as ‘‘dichroic mirrors,” ‘‘dichroic filters,” and 
“dichroic lenses.” 

Page 51 contains what can only be 
described as a classic howler. In discussing 
the propagation of UHF signals it stresses 
the need to site transmitters as high as 
possible above sea level and “— away from 
any electrical interference such as motor 
cars, shop signs and so on.” No reason 
is given for this last rather strange require¬ 
ment. 

On page 69 there is a rather vague 
description of a shadow mask adjustment, 
which the uninitiated would be forgiven 
for interpreting as a mechanical system— 
using adjusting screws—which permits the 
physical position of the shadow mask, inside 
the tube and under vacuum, to be adjusted 
from the outside. While we doubt whether 
this was the impression the author intended 
to convey, the description could have been 
worded better. 

While the book discusses SECAM as well 
as the basic NTSC system, there is only 
one brief reference to PAL (page 11) and 
this would also appear to be inaccurate. 
It implies a cross between NTSC and 
SECAM, rather than a variation of NTSC, 
which in fact it is. 

In short, not recommended. 

Our copy direct from the publishers, and 
the Australian price is quoted as 23/. 
(P.G.W.) 

★ ★ ★ 

COLOUR TELEVISION EXPLAINED, by 
W. A. HOLM. Hard cover, 110 pages 
51 by 8 inches. Text illustrated with 
line drawings, photographs, several 
colour plates, and a fold-out colour 
triangle. Published by Philips Tech¬ 
nical Library. 

This text is worthy of much more serious 
consideration by the television student than 
the “Beginner’s Guide to Colour Television” 
reviewed elsewhere and, although roughly the 


mask tube, which it covers in detail, explain¬ 
ing its operation, its problems, and the 
circuitry that goes with it to overcome 
these problems. 

Chapter 4 describes the transmission 
system, probably the most difficult aspect 
of colour TV for the student to grasp. 

Just how well this description will serve 

the individual will depend a good deal 
on his basic training. Of necessity, liberal 
use is made of mathematics in discussing 
the various phase angles which are a vital 
aspect of the colour sub-carrier. It is 

doubtful if there is any easy way to a 
thorough understanding of this subject. 

Summing up, a very useful text and an 
excellent starting point for the serious 
student seeking an early grounding in colour 
TV. 

Our copy from Philips Electrical Pty. 
Ltd. (Electronics Division), 20 Herbert 
Street, Artarmon, N.S.W. Australian price, 
£1/10/ (£1/11/6 posted). (P.G.W.) 

★ ★ ★ 

STUDENTS’ HANDBOOK OF EXPERI¬ 
MENTS IN ELECTRICAL ENGI¬ 
NEERING SCIENCE 01, by F. B. 
I ockwood and R. Dunstan. Soft cover, 
5j by 81 inches, 72 pages well illus¬ 

trated and containing several formulas. 
Published by Norman Price (Publishers) 
Ltd., London. Australian price 8/6 plus 
1/3 post and package. 

This book sets out 25 experiments in 
electrical engineering in a most concise 
and easily followed form for the young 
student. More a practical book than heavy 
theory, the knowledge of mathematics 
required is only of High school standard 
and is mostly elementary algebra. 

The publication covers a variety of sub- 


Sliding Disc Calculator 


Pictured below is the Star Sliding Disc Calculator No. 1660 — or 
circular slide rule — currently being sold in Australia by R. W. 
Easterbrook Pty. Ltd., of 123 Camberwell Road, Camberwell, Victoria. 

JT takes little more than 


cursory examination 
to verify that the Star No. 

1660 is not just a bargain- 
basement gadget for work¬ 
ing out a few rough ans¬ 
wers. It is very much a 
precision device. 

It comes in a stout plas¬ 
tic pouch, inside a dust 
cover, in a cardboard car¬ 
ton and complete with a 
19-page instruction booklet. 

The unit is very well fin¬ 
ished, with finely engraved 
lettering in red and black, 
a precise centre rotating 
section, and a smoothly 
operating cursor. Cross¬ 
checking ordinary multi¬ 
plication, division and 
power functions reveals no 
significant errors. 

It takes more than cur¬ 
sory glance, however, to 
analyse the facilities 
which the Sliding Disk 
offers. 

Prominent on the front face are the 
two fundamental scales, one on the 
outer, one on the inner section, used 
for normal multiplication and division. 

Outside these are the square and cube 
scales, allowing either powers or roots 
to be read off. An extra hairline on the 
cursor allows the “square” scale to in¬ 
dicate directly the area of a circle whose 
diameter is selected on the adjacent 
fundamental scale. 

Just inside the fundamental scales is 
an inverse scale designated as “Cl”, 
which indicates reciprocals directly as 
well as speeding calculations, if used 
with the fundamental scales. 

Related to the Cl scale is an inner 
“El” scale, so called, which facilitates 
calculations directly in roots. 

On the opposite side of the Disk, 



scanned by the second arm of the cur¬ 
sor, are trignometrical ratios anil a 
further set of reciprocal scales. 

Around the outer edge on both sides 
is an array of log and inverse log scales, 
the purpose of which is explained in the 
booklet — and just as well! In fact, 
it would take quite a while to study the 
booklet in detail and “learn to drive” 
tMe calculator in all its many functions. 
The chances are that not many people 
will do this, the average user of such a 
device tending to memorise only those 
operations which concern them in daily 
use. 

But this unit certainly offers the 
potential! 

Price of the calculator is quoted as 
50/- posted. N.S.W. address is given as 
10 Angas St, West Ryde. (W.N.W.) 
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jects including Kirchoff’s Laws, Wh.atstone 
Bridges, Magne.ic Fields, Transformer Prin¬ 
ciples, DC Generators and Motors, Series 
and Parallel Capacitance, Capacitive and 
Inductive Reactance and Valve characteris- 
ics. Each subject combines a short theore¬ 
tical discussion with practical experiments 
to bring home the significance of tne lesson. 

We found that the authors had the happy 
knack of leading the student smoothly fiom 
one subject to the next with a continuity 
which tends to hold the interest in the 
experiments being conducted. 

Whi.e this book is aimed for the En^li h 
student undertaking the National Certificate 
Course in Engineering, we could certain y 
recommend it to Australian students whose 
studies cover this field. Our review copy 
from Technical Book and Magazine Com¬ 
pany Pty. Ltd.. 295-299 Swanston Street, 
Melbourne. (K.W.) 

★ ★ ★ 

MATHS FOR THOSE THAT HATE IT, 
by Roy Hartkopf. Hard cover, 250 
pages, 8 by 5 inches, with many graphs 
and diagrams. Published by Rteby 
Limited, of 22 James Place, Adelaide. 
Australian price 37/6 plus post and 
packing where applicable. 

The purpose of this new book by Aus¬ 
tralian Roy Hartkopf is, in the words of 
the author, “not to train mathematicians, 
but to give ordinary non-mathematical 
mortals some idea of what it is all about.” 
In this purpose, I feel, he has been entirely 
successful. 

The various chapters of the book are 
titled: One Plus One Is Nothing, One 


Plus One is 10, Logarithms For Leisure, 
Abacus Automation, Graphs .. . And 
Rackets, The Rate Of Change, The Right 
Angle On Trigonometry, Highway To 
Nowhere, Calculus And Contradictions. 

The author has a rather “chatty"’ style 
of writing and he manages to introduce the 
various mathematical concepts in a clear 
and lucid manner which is a joy to follow. 
The book commences with an explanation 
of the language of mathematics and then, 
before the reader has time to realise it, 
he will find himself fully understanding the 
“square root of minus one.” 

The remainder of the book follows this 
same pattern of a chatty introduction which 
includes several anecdotes that effectively 
“set the mood” for the particular concept 
which the author desires to introduce. The 
chapter on calculus is a typical example 
commencing, as it does, with Zeno’s Para¬ 
dox and leading, easily and naturally, into 
differential and integral calculus. 

This bok is, in short, “true to label” and 
we could heartily recommend it to those 
who have previously experienced difficulty 
in understanding mathematics. 

Our review copy was supplied by the 
publishers, but copies should be on sale 
by major booksellers by the time this review 
is in print. (K.W.J.) 

★ ★ * 

HEWLETT-PACKARD JOURNAL issues 
for January, February and March (Vol. 16, 
Nos. 5, 6 and 7), have articles describing 
a new instrument-class magnetic-tape trans¬ 
port (Jan.), coaxial couplers for reflecto- 
meters, detection and monitoring and wave¬ 


guide crystal detectors with flat response 
(Feb.), a linear quartz thermometer and a 
discussion of the influence of transistor 
parameters on transistor noise performance 
(Mar.). (Australian representatives are 
Sample Electronics Pty. Ltd., 9-11 Cremorne 
Street, Richmond E.l, Victoria.) 

MINIWATT DIGEST for June, 1965 
(Vol. 4, No. 9) has articles on a simple 
11-inch TV receiver using the new A28-13W 
tube, a three-phase current overload detec¬ 
tor, power transistor heat sinks, a 1W 
DC/DC converter-regulator and a “Norbit” 
controlled thyristor (SCR) firing circuit. 
(Miniwatt Electronics Div., Philips Elec¬ 
trical Pty. Ltd., 20 Herbert Street, Artarmon, 
N.S.W.) 

RADIOTRONICS for April, 1965 (Vol. 
30, No. 4) has articles on a plate and 
grid voltage display unit for deflection 
valves, measurement and application of total 
stored charge in junction transistors, and 
further thoughts on “music power.” (P.O. 
Box 63, Rydalmere, N.S.W.) 

B.R.C. NOTEBOOK for March, 1965 
(No. 37) has articles describing a compact 
and versatile 10-500MC oscillator and an 
HF-VHF transistor test jig. (Boonton Div., 
Hewlett-Packard. Australian representatives, 
Sample Electronics Pty. Ltd., 9-11 Cremorne 
Street, Richmond E.l, Victoria.) 

BRUEL and KJAER TECHNICAL 
REVIEW issues 4-1964 and 1-1965 deal 
with the accuracy of condenser micro¬ 
phone calibration methods. (Australian 
representatives, National Instrument Co. 
Pty. Ltd., 1-5 Sydney Street, Marrickville, 
N.S.W.) 

MULLARD TECHNICAL COMMUNI¬ 
CATIONS for December, 1964 (Vol. 8, 
No. 74) has articles describing an X-Y 
plotter stabilising adapter for use with 
sampling oscilloscopes, transmitters in the 
156-174MC mobile band and a 6480MC 
transmitter using quick-heating valves. 
(Milliard Limited, London. Inquiries to 
Mullard-Australia, 35-43 Clarence Street, 
Sydney.) 

NATIONAL BUREAU OF STAND¬ 
ARDS TECHNICAL NEWS BULLETIN 

for March (Vol. 79, No. 3) includes articles 
on a miniature “thumbtack” accelerometer 
transducer, thermal emittance of ceramic 
oxides, aluminium oxide whiskers studied 
by electron microscopy, and news of N.B.S. 
calibration services. (Sold by Superintendent 
of Documents, U.S. Government Printing 
Office, Washington, D.C., 20402. Subscrip¬ 
tion 2.25 dollars.) 

S.T.C. COMPONENTS AND EQUIP¬ 
MENT REVIEW for April (Vol. 2, No. 4) 
gives information concerning pulse modu¬ 
lator valves, zener diodes, silicon avalanche 
rectifiers, solid tantalum capacitors, relays 
with mercury-wetted contacts and glass- 
encapsulated silicon diodes. It also gives a 
data sheet on current silicon NPN tran¬ 
sistors and a short article on special valve 
types. (Obtainable from the Editor, Com¬ 
ponents and Equipment Review, Industrial 
Products Div., Standard Telephones and 
Cables Pty. Ltd., Moorebank Avenue, Liver¬ 
pool, N.S.W.) 

EMERSON and CUMING INC. advise 
the issue of a new i.lustrated four-page 
brochure outlining the different types of 
shielded chambers available from their pro¬ 
duction plants. Each chamber described in 
this brochure is coupled with a photograph 
of a recent installation and a table giving 
the insertion loss versus frequency for mag¬ 
netic fields, electric fields and plane waves. 
Copies of the brochure may be obtained 
by applying on official leiterhead to Emerson 
and Cuming, Inc., Canton, Mass., U.S.A. 
(In Australia, Wm. J. McLellan Pty. Ltd.) 

SYLVAN GINSBURY LTD. announce 
the release of a new technical bulletin in 
which is discussed the capture or inter¬ 
ference rejection characteristics of the 
Granlund FM discriminator, particularly in 
connection wi:h telemetry equipment. This 
bulletin may be obtained by writing on 
official letterhead to the Export Manager, 
Sylvan Ginsbury Ltd., 72 West 45th Street, 
New York, New York 10036, U.S.A. 
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Be Paid What You 
are REALLY WORTH! 

Develop your aptitudes at your own pace, for recognition that brings 
HIGHER PAY. Begin YOUR Progress Today! Select the course 
you want and which will benefit you most. ICS will send YOU 
promptly—-a FREE illustrated BOOK, giving FULL DETAILS. 



GENERAL 

Journalism — Short Stories 

Writing tor Radio & TV 

Interior Decorating 

Etiquette & Entertaining 

Textiles 

Photography 

Mathematics 

General Education 

Dressmaking 

DRAUGHTSMANSHIP 

Architectural 
Builders' Plan Drawing 
Mechanical Structural 
Surveying & Mapping 

ILLUSTRATING 

Still Lite —Landscape 
Caricature A Cartoons 
Oil t Water Colour. 
Fashion Drawing 
Showcards A Tickets 
Signwriting 
COMMERCIAL 
Accountancy 
Cost Accountancy 
General Bookkeeping 
Salesmanship 
Shorthand Typing 


Retail Management 
Commercial Managem't 
Small Business Owner* 
Hotel-Motel Management 
Club Administration 
Window Dressing 
Business Letters 
BUILDING 
Arch.recture 
Building Contracting 
Carpentry. Joinery 
Structural Engineering 
Concrete Engineering 
Estimate A Quantities 
Roofing. Steel Square 
Timber Home Building 

INDUSTRIAL 

All Mechanical Eng. 
Fitting A Turning 
Soft Drink Manufacture 
Air Conditioning 
Gas or Elect. Welding 
Chemistry, Plastics 
Electronics 
Electrical Mechanics 
Radio Eng. or Service 
Television 
Refrigeration 
Diesel Engines 


Auto Mechanics 
Civil Engineer 
Production Managem't 
Industrial Management 
Executive Training 
Modern Supervision 
SPECIAL EXAMINATION 
COACHING COURSES 
Account'cy: All Exams 
Institute of Secretaries 
Inst. Cost Accountants 
Inst. Sales t Marketing. 
Metric, or Leav. Cert. 
Intermediate Certificate 
Senior or Junior Public 
C'woalth Clerical Exams 
Police Entrance Exam 
Nurses' Entrance Exam 
Steam Certificate 
Refrigeration Certificate 
Radio Examinations 
Inst. Auto. Mach. Engrs. 
Inst. Diesel Engineers 
Shire Overseen Exam 
Engineers' Institutions 

ADVERTISING 

Copywriting 
Commercial Art 
Advert’g Inst. Aust. 


to INTERNATIONAL CORRESPONDENCE 
Dept. 526 SCHOOLS, 

SYDNEY: 400 Pacific H'way Crow's Nest. Tele.: 43.2121 
MELBOURNE: 234 Collins Street. Tele.: 63.7327 
BRISBANE: A.M.P. Building, Edward Street. Tele.: 2.6125 
ADELAIDE: T&G Building, King William St. Tele.: W.4I48 
PERTH: C'wealth Bank Building, 55 William St. Tele.: 21.7268 
NEW ZEALAND: Wellington, 182 Wakefield St.Tele.: 53.109 
Please send Free Book on 


NAME (Mr, Mrs, Miss). AGE 

ADDRESS . 


.STATE.Dept. 526 

OCCUPATION .PHONE .... 
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CLASSIFIED ADVERTISING 

Advertisements in these columns cost only 5/ per line, each line contains the equivalent of five words each of 
nine letters. Minimum size of advertisements is two lines. PAYMENT MUST ACCOMPANY ALL ADVERTISEMENTS 
EXCEPT THOSE PLACED BY ACCREDITED AGENCIES. Your advertisement for the August issue must reach our 
office before July 9th. Address your advertisement to The Advertising Manager, ELECTRONICS Australia, 
Box 2728, G.P.O., Sydney. 


FOR SALE 


FOR SALE 


FOR SALE 


TWO A14 PROFESSIONAL TRANSMITTERS, com¬ 
plete. Input 240 VAC, output 0.2KW. 4 Xtal 
positions, plus M.O. position. Range 2 to 
20MC, RT, CW, MCW. Suit conversion to SSE. 
Handbook available. £200 each or best offer. 
Details write W. J. KOEMAN, P.O. Box 132, 
Thursday Island, Qld. 


HEATHKIT TS4AE SWEEP MARKER. Used twice. 
5.5 and 4.5Mc Xtals, £45. Vehicle mounted 
test tower 45ft. W/- mountings suit FC Holden. 
R. TV and H. 10 watt transistor battery ampli¬ 
fier. Offers for all above. Details gladly, T. 
WALKER, 34 Skelton St., Dalby, Qld. 


MODEL ENGINEERS, Blue Print N.S.W. Garrett 
Loco. 7 mm, 14/6. BOLTON, 70 King St., 
Sydney. Catalogue 7/6. 


B. and K. TRANSISTOR ANALYST. B. and K. TV 

Analyst. Antllerence Field Strengtn Meter. 
Sanwa Cony V.T.V.M. All as new condition. 
Will sell separately. A. CORRIE, Flat 9. 162 
Brighton Road, Elsternwick, Vic. Ph. 53-3739. 


TURNER fine microphones for Public Address 
Recordings, Communications. Press to talk desk 
models (as reviewed In June issue). Pencil 
models, and many others. Post free anywhere 
in Australia. Prices and pamphlets sent on 
request. HODGES SOUND SYSTEMS, Sound 
Equipment Wholesaler, 35 Lewis St , Balgowlah 
Sydney. 94-4193. 


FOR SALE 

TV SET 17ln, 

, Need 

repairs, 

£12/10/. 

51-1011, 

, N.S.W. 



TV SETS. 

Two 17in. 

Perfect 

order. 

£19/10/. 

TUDOR 

RADIO. 103 

Enmore 

Road, 

Enmore. 

51-1011, 

N.S W. 





NEW TRANSISTORS equiv. to 2N277, 24/ each. 
2N301, 2N670. 6/ e-a., 2N1038, 4/ ea.. 

DIODES. 750ma. 200plv, 2/9, 400piv, 3/9. 

600piv, 5/6. Also avail., V.H.F., PNP and NPN 
transistors. SCR's, zeners, diodes various ratings. 
Write TRANSISTOR," Co 309 Antlll St.. 
Watson. A.C.T. 


CUSTOM BUILT TRANSFORMERS Power. Audio, 
Battery Chargers and Rectifiers, etc. Single or 
quantity production. Transistor Radio repairs 
and electric motors. General Engineering: Tower 
fabrication, Fitting and Turning, and sheet metal 
work. PARKINSON TRANSFORMERS. P.O. 
Box 523, South Brisbane. Phone Beenleigh 33, 
Qld. 


NEW OC44, 45, 71. 72. 73, 74, SFT122, 108, 
152. 2N217, 269S, 8/6 ea. OC84, OA210, 

9/ ea. OA211, 10/ ea. OC171, 2N370, 371. 

AF116N. BY213, OA31. 14/ ea. 2N301, 250. 
257. 21/ ea. 0(f23. 28. 29. 35, SFT240. 24/ 
ea. OA5, 10, 81. 91. 95. 4/ ea. 6AU6. 6AQ5. 
10/ ea. 5U4, 5Y3, 7/6 ea. or equivs. Post and 
pack., 1/6. CUSTOM ELECTRONICS, Box 1452 
G.P.O., Adelaide, S.A. 


TRANSISTOR 2 RECEIVER KITSET. Due to care¬ 
ful design, this receiver will give good volume 
without aerial or earth if used in reasonable 
location. The kit is complete to the last screw 
and includes an attractive plastic cabinet. Printed 
circuit board is used. Price 59/6. KITSET 
SPECIALS: Crystal set, high efficiency type. 23/. 
R.F. AMP, Improves sensitivity of any receiver, 
can easily be attached to any receiver, 35/. 
Transistor 3 receiver, has an amazing perform¬ 
ance for Its size. 69/6. HALLARD ELEC¬ 
TRONICS, BOX 58, P.O. Campsie, N.S.W. 


SCHOBER Conso'ette Electronic Organ, complete 
with pioneer stereo amplifier (SMB 200). two 
5.4 cubic ft. extension speaker cabinets, fitted 
with Wharfdale speakers. Can t have wife and 
this, too. Bargain price at £560. Write 
"Organ," 60 Addison Road, Pennington. S.A. 


FOR SALE, Radio and Hobbies magazines, 1948 
to 1964. 1/ per copy, plus freight. 100 to 

150 copies per bundle, some copies missing. 
Also 122 set. no power supply, £10. 1155RX. 
power supply and speaker, £35. Heathkit VTVM, 
wired. £25. 522 Transceiver, £12. 12 volt 

vib. supply. 270V, 400V. M. J. Dew, 113 Hen¬ 
ley Beach Road, Torrensville, S.A. 


SINCLAIR components now in stock. X10 £15/15/. 
Power unit, £5. Our transistors are the cheapest 
in Australia. A.F., 51. R.F., 8/. S.A.E. for list 
Please. MARK SCOTT ENTERPRISES, 10 Hurst 
Street, Seaview Downs, S.A. 


CONNOISSEUR MOTOR, 3-speed, £8. Trebax 100 
with x-over. £8. BULL, 8 McCauley Cres . 
Glenbrook, N.S.W. Tel. Penrith 2331. 


HEATHKIT "Marauder" SSB TX 240VAC, new. 
£200. National NC-300 RX excellent condition, 
£135, or sell as complete station. £310. W. J. 
BELL, "Staywood Park," Wangoom, Vic. 


BACK issues RT and H, 1939-1959. Complete, 
£54. Sydney. 59-1497. 


CONNOISSEUR 3-speed "Craftsman" III Turntable. 
£25. 36-3447 Sydney. N.S.W. 


SHURE STEREO Dynetic Pickup Model 212, £39. 
36-3447. Sydney. N.S.W. 


TRUVOX Stereo Tape Unit Model PD 87, £79. 
36-3447. Sydney. N.S.W. 


TV Radio Electrical Sales and Service. Established 
35 years, one owner. Under medical advice 
business must be sold. Going for value stock, 
workshop equipment and fittings. Further par¬ 
ticulars and references. DEAR'S RADIO, 
Northam, W.A. 


No. 19 set less Junction boxes, £10. Apply HIND- 
MARSH, P.O. East Maitland, N.S.W. 


STEREO. Dual 1009: Jason J2-10: Pair Wharfe- 
dale Golden 10 RSDD and PST4 Tweeters. Large 
contemporary main cabinet and separate speakers 
in oiled walnut, £100. 7 Grace St, Telopea, 
N.S.W. 


COMMAND RX.BC 453, £6: TX457, £4: Multi¬ 
meter. £4. M. LAYBUTT, 100 Wakefield Avc., 
Ainslie, A.C.T. 


STEREOPHONIC TAPERECORDER, £250. Make 
AKAI M-7 stereophonic, 3-speed 4-track stand¬ 
ard stereophonic taperecorder with built-in 
speaker plus 2 large external loudspeakers and 
2 microphones. 

INCLUDING ADDITIONAL EQUIPMENT: 
1 Zephyr dynamic microphone. 

1 National microphone. 

2 Table Microphone stands. 

1 Floor Microphone stand. 

3 new 7in reels BASF Magnetic Recording tape 
in ptastic container box. 

1 7in reel of tape with recorded music. 

1 empty 7ln reel. 

1 pair stereophonic earphones. 

RING 46-5144, Sydney. N.S.W. 


MODEL RADIO CONTROL TRANSM. Rec'S Planes 
etc. 8est offer. C. DUHIGG, 6 Brook Road, 
Seaforth, N.S.W. 94-7966 


ORGAN COMPONENTS. Send for our illustrated 
catalogue listing parts, kitsets, circuit data 
and electronic organ keyboards, pedal boards, 
contact wires, wiper plates, contact blocks, stop 
switch, stop tabs, piston switches, coupler 
switches, multi-type relays, toe pistons, expres¬ 
sion controls, solenoids, etc. Also many sundry 
parts, such as felt strips, sorinqs. felt 
washers, threaded rod and components for 
pneumatic actions. 

For the benefit of experimenters we list sets 
of data sheets available for several different 
designs of organs. 

Alan Douglas, a transistorised design and the 
Clyde Organ construction kitsets. 

"Harmonics" pre-assembled units and complete 
organs. 

Please send 5/ cheque or postal note to cover 
part cost of printing and posting. PESKA PTY. 
LTD., P.O.. Box 306 Frankston. Vic. 


V.T.V.M., "Hansen"; Aud. Sig. Gen.: "Honor" 
TE-20 new. TOG. £40. Apply 5 Bruce St.. 
Laverton. Vic. 


WHOLESALER'S STOCK. Must be cleared. Bar¬ 
gains. 1400 valves, including octal, many 
old types. Pots, Resistors, Bramco Windings, 
etc. Write for price list to ALLEN, 201 Liver¬ 
pool St.. Sydney. N.S.W. 


READER SERVICE 


TAPE TO DISC SERVICE. Quality Microgroove 
discs from your tapes. 15 years of service in 
this field. lOin discs. 32/6; 12in discs. 45/. 
Write for complete listings. KAY-BEE RECORD¬ 
INGS, Box 246, Murray Bridge. S.A. 


EVENING College Class, the construction and 
repair of Radio and TV Receivers, equipment 
available for practical work. Radio control of 
models, etc. No exams. Inquiries, Westmead 
Evening College. Phone 631-8541. N.S.W. 


TAPE RECORDERS from lOgns. 'RECORD 
PLAYERS from 14gns. Lowest prices on all 
equipment, tapes, records, radios, etc. SOUTH- 
WELL, SUPPLIES, 176 Geelong Rd., Footscray, 


TAPE RECORDER OWNERS! The Australian Tape 
Recording Society will soon open its Pre- 
Recorded Tape Library. Members can now 
receive discounts on tape and equipment of up 
to 40 per cent. Write: Box 9, P.O., Crows 

Nest, N.S.W. 


R.T Y. and H. MAGS. ’49 to date. Ferro Cart 
P.V.33 V.T.V.M. and Probes University S.T.B. 
Sig. Tracer. C.R. Bridge. Radio Service Manuals 
'37- 55. Also J.R. Radio TV and Transistor 
manuals. B. SOUTHWICK, 36 The Avenue, 
Windsor. Vic. 


HAM BAND RECEIVER. S.S.B. XTAL. B.F.O., etc. 
Phone 29 6475, Sydney. 


SILICON DIODES, Transistors, Zeners. Microam¬ 
meters. and Silicon Controlled Rectifiers. Also 
germanium power and VHF diodes. Stock 
changes, so SAE for Cat. All Items guaranteed, 
tax paid, and post free. ELECTRONICS ASSOCI¬ 
ATES, 76-R View Street, Hobart, Tasmania. 


TAPE RECORDER BARGAINS. New and used 
machines. Buy from a technician, not a 
salesman. Free technical advice. All repairs and 
accessories. Recorders wanted to buy, any 
condition. Country inquiries welcomed. 
TOMLIN’S RADIO, 528 Liverpool Rd.. South 
Strathfteld, N.5.W. 642-4215, Sydney. 


MICROGROOVE discs from your tapes. Also 
Tape copying service. Highest quality discs 
at all speeds. Prompt service. Moderate 
charges. Country and interstate inquiries 
welcomed. Vitatone Recording Studios. Box 
18, Post Office. Lane Cove, N.S.W. Phone 
(Sydney) 42-6154. 


REPAIRS TO RECEIVERS, transmitters, construc¬ 
tion, testing. TV alignments. Xtal convs.. any 
frequency. £20/10/- plus tax. ECCLESTON 
ELECTRONICS. 146a Cotham Rd., Kew. Vic. 
80-3777. 


ELECTRONIC ORGANS. Do not build yourself an 
organ without first consulting us. Send for 
initial information on the superb Schober 
(U.S.A.) build-it-yourself kits. No stamps re¬ 
quired. THE ELECTRONIC ORGAN CO., 11 
Cadow St.. Pymble, N.S.W. (Mail only.) 


BENDIX RADIO COMPASS, automatic and man¬ 
ual tvoes. repairs and spares. 42 Cambridge 
Ave., Vaucluse N.S.W. 37-3264. 


SELL. All back Issues "R. TV & H." In stock at 
all times. 1939-1955 copies. 21 each: 56-59. 
3/ each: 1960 to date, 4/ each. Post incl. 
Phone, write or call T. WEIR, 56 O’Connor St.. 
Haberfield, Sydney, 71-2569. Wanted to buy 
copies. 


WANTED 


WANTED COMMUNICATIONS RECEIVER. 

Amateur use. 58-2166. Sydney. N.S.W. 


U HER AUTOMATIC TAPE RECORDERS. For those 
who want the ultimate In perfection. Sound- 
operated relays, built-in 2-channel mixer, auto 
slide projection. 4 heads. 4 tracks. 4-speed. 
A and B monitors, reverb., echo., stereo, 
mono freq. range to 20Kc, plus or minus 3 db 
dynamic range to 60 db. Wow and flutter less 
than .15 per cent, channel sep. 50 db. V.U. 
meters, auto rewind, clutches for tape protec¬ 
tion, sound on sound, gold relay contacts, auto 
torque controls, remote control, rewind, play¬ 
back. recording stop and start, disconnectable 
autn recording level control, batt. and A.C. 
operation, etc., etc. German made, light and 
compact. You will never see more features or 
quality for your money. Push-button control. 
A dream to operate and own. Prices from 
£145 to £250/10/. N.S.W. Distributors: 
TOMLIN'S RADIO, 528 Liverpool Rd.. South 
Strathfteld. 642-4215. Country and Trade 
inquiries welcome. 


TRANSISTOR RADIO REPAIRS. All makes of 
Japanese sets repaired. We have most spare 
parts, but for use in repairs only. Send set. 
less leather case, by reg. post from anywhere 
in Australia. 7-day service. "Toughies" take a 
little lonaer. We also repair Jap. oramo. 
motors to keep correct speed. 

PETER G. BROUGHTON, 211 George Street, 
Sydney. Phone 27-5831. 


WANTED Popular Electronics, August 1956. 

Popular Mechanics (American), August 1958. 
State price. E. FINDLATER, 32 Dagmar Street, 
Rockhampton, Qld. 


WANTED RECEIVER 110/125 megs. LEWIS. 
BU4593. N.S.W. 


POSITIONS VACANT 


TELEVISION TECHNICIANS FOR NEW ZEALAND. 
TISCO (N.Z.) LTD., New Zealand's largest TV 
service company, require top-grade TV tech¬ 
nicians for many of their 20 branches throughout 
New Zealand. 

Wages £A25 per week, plus fringe benefits. 
All overtime after 5 p.m.. Monday to Friday, 
and all day Saturday, paid at full penalty 
rates. No Sunday work. 

Air fares for technicians and dependents 
paid In full. 

For further details, write in confidence 
enclosing copy of references to: 

The General Manager. 

Television Installation and Service Co. Ltd.. 

P.O., Box 9332, 

Auckland. 

New Zealand. 


ELECTRONICS Australia, July, 1965 
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A.C.E. Radio.104, 114, 115, 116 

A.R.T.C. Back Cover 

A.P.A.E.119 

A and R Transformers Pty. Ltd. . . 32 

AKAI Electrical Co. 78 

AmpHon (A’sia) Pty. Ltd.35, 95 

Amalgamated Wireless (A’sia) Ltd. 

Inside Front Cover, 60, 80 

Amalgamated Wireless Valve Co. . . 10 

Arrow Electronics Co. Pty. Ltd. . . 99 

Asdic Stereo Specialty House and 
Brisbane Agencies . . Inside Back Cover 

Austral Industries. 55 

Belling and Lee Pty. Ltd. 62 

Bright Star Radio Pty. Ltd.106 

Broadway Electronics Pty. Ltd. .. 2, 3 

Broughton, Peter G. 89 

Brown and Watson Pty. Ltd. 76 

Carter, Peter. 89 

Chieftain Electrics Pty. Ltd.108 

Classic Radio. 90, 91 

Classified.127 

Convoy Imports. 36 

Classic Tape Recorders. 63 

Decca. 84 

Deitch Bros.112 

Deitron Electronics. 59 

Fasterbrook Pty. Ltd. 30 

Electronic Developments Pty. Ltd. . 34 

Electronic Publications (Aust.) . . . . 124 

Encel Electronics. 15, 102 

Ericsson, L. M. 66 

Fairchild (Aust.) Pty. Ltd. 8 

Ferris Industries. 66 

Fred A. Falk Pty. Ltd. 94 

G.R.D. Instruments Pty. Ltd. ..39, 92 

G. T.V. Channel 9. 37 

General Accessories Pty. Ltd. 52 

Gilbert, A. 61 

Goodmans. 88 

Gray, Simon Pty. Ltd. 18, 100 

H. B. Radio Products.79, 89 

Ham Radio Suppliers.118 

Homecrafts Pty. Ltd. 38 

International Correspondence School 126 

Jacoby, Mitchell and Co. 26, 56 

JH Reproducers. 86 

Kodak Pty. Ltd. 22 

Kuen/li, Ernest Pty. Ltd. 93 

Lafayette Electronics.120 

Lempriere, O. 1.33, 119 

Leroya Products.107 

McLellan, W. J. Pty, Ltd. 20 

Magnavox. 82 

Magnetic Sound Industries.101 

Magrath, J. H. & Co. Ltd. 68 

Manufacturers Special Products 27, 44, 106 

Master Electrics Pty. Ltd. 46 

Mastersound Sales Pty. Ltd. 16 

Mullard (Aust.) Pty. Ltd. 40 

National Radio Supplies.122, 123 

Pye Pty. Ltd.lio 

R.C.A. of Aust. Pty. Ltd. 98 

R.C.S. Radio. 36 

Radio Despatch Service. 55 

Radio House Pty. Ltd. 50 

Recorded Music Salon. 96 

Rola Special Products. 24 

Rowe and Co. 74, 108 

Sarlon Industries. 82 

Standard Components Pty. Ltd. ... 51 

Stctts Correspondence School . . . . 110 

Sure Brite Picture Tubes.119 

Swaps Mail Orders. 103 

Syntrollies Pty. Ltd. 35 

Transtronlc Pty. Ltd. 55 

Tekni-eals. 69 

Cnion Carbide Aust. Ltd. 6 

United Radio Distributors. 81 

University Graham Instruments .... 48 

Warburton Franki Pty. Ltd.42, 54 

William Willis Co. Pt>. Ltd. 58 

Wireless Inst. Aust.110 

Wonder Wool Pty. Ltd. 97 

Zephyr Products Pty. Ltd. 70, 74 
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THE MONTHLY NEWS SHEET FOR ALL 
HI-FI ENTHUSIASTS . . . JULY, 1965 

SPEAKERS 

The Sound of Perfection 


CAREFULLY SELECTED NEWCOMER 
ADDS NEW FEATURES FOR ENTHUSIASTS 


ROLAND FAX-150 . . . AM-FM Stereo Tuner Amplifier 


FEATURES: A complete Stereo Centre — Broad Band Stereo 
FM Reception (Drift and Static Free) — 20 Watts Stereo 
Power — FM-Stereo Beam Indicator — Tuning Indicator — 
AM Loopstick Antenna — Tape out Jacks — Flywheel Tuning 
—Heavy Front Frame for Console Installation without taking off 
the metallic cabinet — Separate AFC Switch — 38 db. Separa¬ 
tion — Bright Easy to Read Dial Calibrations — Special Push- 
Type Rocker Switches — Equalising Circuit. 

Two simple things are often forgotten in most brands of pop¬ 
ular tuner/amplifiers. One is the need for a trouble-free boost 
to the AM antenna and the other is for a solid, easily remov¬ 
able front panel for console installation without taking off the 
metal cabinet. Both of these fine features have been incorpor¬ 
ated in the ROLAND FAX-150, whilst open shelf mounting is 
enhanced by the attractive appearance. 


SPECIFICATIONS FAX-ISO 

1. TUBES USED: 

6A08 .. .. 3 6BQ5 .. ..2 

6BA6 . . .. 4 6CA4 .. .. 1 

6BE6 .. .. 1 6R-E13 .. 1 

12AX7 .. .. 1 Total: 15 tubes. 

6U8 (6BL8) 2 Diodes .. .. 9 

2. FM TUNER: 

Input Impedance — 300 ohms; 
Frequency Range - 88~108MC. 
Sensitivity — 2.0 acV. for 20 db 
quieting; Aux. Circuit — AFC 
circuit and multiplex circuit for 
FM-Stereo; Multiplex Section- 
Channel separation 38db. 

3. AM TUNER: 

FREQUENCY RANGE — 

535 — 1605 KC. SENSITIVITY 
—20 uV. for 20 db quieting. 
AUX. CIRCUIT—Ferrite bar 
antenna. 

4. AMPLIFIER: 

POWER OUTPUT — Music 
power 20 watts both channel. 
TONE CONTROL: Bass—14 

db--10 db at 50 c/s. Treble 

_14 db-10 db at 10 kc/s. 

GAIN: Mag.—4 mv for maxi¬ 
mum output. Xtal—50 mv for 
maximum output. Tape—250 
mv for maximum output. 


Adequate power and brilliant circuitry combine to produce a 
most excellent and pleasing performance for both magnetic or 
crystal cartridges and tape recorders. Price £69. 

The ROLAND RA-400 Pre-main Stereo amplifier with 20 watts 
per channel is also available with many outstanding features, 
using 4X6BQ5 output Tubes. Price £63. 


DISTORTION: Less than 1%. 
FREQUENCY RESPONSE: 
30 c/s -r 40 kc/s —2 db at 
maximum output. 
TERMINALS: Phono Mag., 
Phono Xtal, Tape in, Tape out, 
Speaker 8, 16 ohm. 

POWER SOURCE: 

240 volts, 50 cycles AC. 

6. POWER CONSUMPTION: 

100 watts. 

7. DIMENSIONS: 

Width 17iin. 

Depth 9 l-3in. 

8. WEIGHT: 201b. 


For all your Hi~Fi requirements, call in or write to: 

ASDIC STEREO SPECIALISTS 

166 GLEBE ROAD, GLEBE, N.S.W. Telephone 68-1014 > NAME 



Please send, free and post free, details of 
Roland FAX 150 Tuner Amplifier. 


BRISBANE AGENCIES ! ADDRESS ; 

16 STANLEY ST., SOUTH BRISBANE, QLD. 4-5466 L.............. .! 
















































YOU 

CAN EARN 
BIG MONEY 

IN 

TELEVISION 


1. Am I in a dead-end job? 2. Could 
I earn more by learning more? 3. 
Could I use my spare time to get 
ahead? 

If the the answer is yes, there is 
room for you in radio/television! 


Does your job offer good prospects 
— real security? Does it hold your 
interest? If not, now is the time to do 
something about it. Television is ex¬ 
panding daily. It’s the most exciting 
subject you can study. The sky’s the 
limit for the trained man . . . but only 
the trained man. Radio and television 
technicians are in huge demand. Train 
for success now, in Australia’s fastest- 
growing industry! Join the ranks of 
skilled men ... the Australian Radio 
and Television College can train you 
for a bright future with unlimited pros¬ 
pects. Send for the free booklet 
“Careers in Radio and Television” . . . 
and find out how A.R.T.C. can bring 
you success—in your own business or 
as well-paid technical staff! 


For over 30 years A.R.T.C. has successfully 
trained thousands of progressive Australians who 
realised how much the training could mean to 
them. Now they’re making big money in 
radio and television. Training can bring you 
success, too. 


. . . in your spare time, you can equip 
yourself for a rewarding career in 
radio/television. The future belongs to 
the trained. 

The A.R.T.C. “Service Engineering 
Course” teaches you from the ground 
up .. . step by step ... at your own 
pace. Remember, opportunity is always 
knocking for the trained man! 


At the work benches and lecture halls of 
A.R.T.C. — or in your own home by corres¬ 
pondence — you can learn every necessary 
aspect of radio and television, every applica¬ 
tion of fundamental principles. The Course 
gives you both basic and advanced instruction 
in all phases. 



No previous experience or high educational 
standard required only enthusiasm and 

normal intelligence. A.R.T.C. will give you 

all the instruction you need. Each lesson is 

made easy to understand by numerous illus¬ 
trations and diagrams. The Course adapts itself 
to your requirements, your speed. It’s up to 
you! Instruction is individual and intensely 

practical. 


Make spare-time money! 

Make your spare time earn money 
for you while training at home. 

Many students make extra money 
after only a few weeks’ tuition. Use 
the modern A.R.T.C. workshops, if 
more convenient. 


GET INTO ONE OF THESE 
PROFITABLE CAREERS 
IN RADIO/TELEVISION 


GET INTO ONE OF THESE 
PROFITABLE CAREERS 

There is a career for you in one of 
the many phases of radio/television, in¬ 
cluding manufacture, servicing, re¬ 
search. sales, executive positions in 
broadcasting and television, armed 
forces. 

A.R.T.C. can help you gain one of 
these sought-after careers. Remember, 
it’s the trained man who wins, every 
time! 

MAIL COUPON NOW! 

Safeguard your future! You are invited to send 
in the coupon below. A.R.T.C. will mail you 
by return their big free and post-free booklet, 
“Careers in Radio and Television.” This ex¬ 
citing book shows you definite steps you can 
take towards a big future—how you can suc¬ 
ceed in life and find satisfaction in doing a 
worthwhile job well. 


AUSTRALIAN RADIO 
AND TELEVISION 
COLLEGE 

PTY. LTD. 

E. S. & A. BANK BUILDING, 

Cnr. Broadway and City Road, Sydney. 
(Opp. Grace Bros.) Phone 211-4244 (3 lines.) 



AUSTRALIAN RADIO & TELEVISION 
COLLEGE PTY. LTD., 

206 Broadway, Sydney, N.S.W. 

Dear Sir , 

Please send me, without obligation , your free 
booklet “Careers in Radio and Television 

NAME . 

ADDRESS .-.- 


Printer! 


|!«l» - -i 



























